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INTRODUCTION

This data book provides complete technical informa-
tion on Fairchild’s full lines of n and p-channel MOS,
CMOS, and charge-coupled devices (CCD). These pro-
ducts have important features in common — similar
technologies, high packing densities providing low
cost per bit, and applications in moderate speed, low
power digital systems.

While most of the CMOS circuits are of SSI or MSI
(< 200 gates) complexity, MOS and CCD are LS| de-
vices that can provide subsystems from several hundred
to tens of thousands of memory or logic elements.
Recent MOS technology improvements, refinement
of the Isoplanar process in particular, have quadrupled
circuit performance in the past few years, at the same
time substantially reducing cost. Today, the equipment
designer has a wide choice of standard low-cost MOS,
CMOS and CCD devices to meet virtually all system
requirements from simple logic gates to 16,000-bit
memories. Of course, no single design approach covers
all needs. However, striking the right balance among
these high performance products is the key to success-
ful cost-effective design.

For easy reference to the broad range of MOS, CMOS
and CCD products, information within each section of
this data book is organized by function. Also, an alpha-
numeric listing, order information, and sales and dis-
tributor locations are included.
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1-of-16 Decoder/Demultiplexer with InputLatch ....................ooiiiiiiiiae, 4-162
Binary Up/Down COUNEr .........iveeereerenneneeaneeneeneeneasesneeneenneane., 4-165
Dual 4-Bit Decade COUNEr . ... .......ciiitttt ittt tiiitiieaneeeeeenannnnns 4-169
Quad 2-Input MUItiPIEXer ... ...ttt ittt ettt et ii e eeieiiiaianaeens 4-171
Dual 4-Bit Binary COUNTEr ... ...uttittttiiettetteeeteanaetennannnennaeeenan 4-173
4-Bit BCD Programmable Down Counter ...............coiiiiiiiiiiniinnnnennnnnn 4-175
4-Bit Binary Programmable Down Counter .............c.ccoviiiiiiennineieinnnnnns 4-175
Dual Retriggerable Resettable Monostable Multivibrator ........................... 4-176
13-Input Parity Checker/Generator .............c.oviiuieriniieinieiinneeeaineennns 4-177
8-Input Priority ENCOAEr ... ..ttt ettt eereiaananas 4-179
Dual 4-Input Multiplexer ...... ... ittt ittt ittt 4-182
Dual 1-of-4 Decoder with Active HIGH Outputs ..............ccoviuniiininneinnn.. 4-184
Dual 1-of-4 Decoder with Active LOW Qutputs ............c.oiiiiininiinnnniennnn. 4-184
Lookahead Carry GeNerator ..............eeeeeeninnnuneneneeronnnsnnnennsaneeeen 4-186
Programmable Bit Rate Generator ................coiiiiiniiinriinniiinneeenneens 4-189
16 x 4 Parallel/Serial FIFO ......coutunniiiie ittt iiiiaiann s 4-197
Data Path SWitCh . ... it e i i i e e 4-211
Arithmetic Logic Register Stack ............ccoiiiiiiiiiiieiieiiiineereeeeinnns 4-215
Program StaCK .....oiutt ittt e 4-220
Data AcCeSS ReGISIEr .. ......oiiiiiiiiiiiittt ettt ittt ieiiiiiiiiinaneeees 4-232
16 x 4-Bit Clocked RAM with 3-State Output Register ......................oooun. 4-238
256-Bit Random AcCeSS MeMOrY .. .. ...ttt ieiiniaaneeens 4-241
Dual 4-Bit Addressable Latch .......... ...t i i 4-244
8-Bit Addressable Latch ...ttt e e 4-247
64-Bit Random ACCESS MEMOTY ... ...ttt ittt ittt eaienns 4-250
Quad 64-Bit Static Shift Register ..............ciiiiiiiiiiiiiiiiiiiii i, 4-253
BCD-to-7-Segment Latch/Decoder/Driver with Ripple Blanking .................... 4-255
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NMOS-PMOS INTRODUCTION

During the past few years, improved MOS technology
resulting in increased chip densities and higher yields
has caused a significant reduction in the cost of MOS/
LSI devices. In digital processing systems that do not
require critically high circuit speeds or drive capability,
MOS/LSI ensures appreciable cost savings in overall
system development and production. MOS/LSI sub-
systems are now available, ranging in complexity from
digital clocks and TV sync generators to large mem-
ories for mainframe computers, at a fraction of the
cost of other types of circuits. The selection guide in-
cluded in this section best illustrates the wide range of
available products.

Perhaps the most significant new MOS/LSI product is
the general-purpose microprocessor, a family of stan-
dard building blocks offering the logic versatility pre-
viously found only in custom LSI. The F8 Microproces-
sor consists of five individual modules that can be
combined to implement virtually any programmed
digital system. For many applications such as data ter-
minals, calculators and appliance controllers, only two
chips are required, thus reducing part count from up to
30 devices using other microprocessors and dramati-
cally cutting system cost. More powerful systems can
be realized by simply adding more F8 modules. A de-
scription of this universal microprocessor is included in
this section. Contact the nearest Fairchild sales office
or representative for more complete data and design
assistance.
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SELECTOR GUIDE BY FUNCTION

FUNCTION PAGE
Memories

1103 1024 x 1 Dynamic Random Access Memory .................. 3-7
21L02 1024 x 1 Static Random Access Memory

2102 1024 x 1 Static Random Access Memory

2533 Single 1024-Bit Static Shift Register .........................

3257 64 x 5 x 7 Character Generator

3258 64 x 7 x 5 Character Generator

3260 64 x 9 x 7 Character Generator

3341 64 x 4 First-In First-Out Buffer

3342 Quad 64-Bit Static Shift Register ................ccccvveiuenn.

3347 Quad 80-Bit Static Shift Register ................c.coiuuuu...

3348 Hex 32-Bit Static Shift Register ....................c..o.o....

3349 Hex 32-Bit Static Shift Register ...............ccoivvvinunn..

3351 40 x 9 First-In First-Out Buffer ................cccvivvennn...

3355 Single 1024-Bit Static Shift Register .........................

3357 Quad 80-Bit Static Shift Register ........................c...

3515 512 x8 Read Only Memory .........ccoviiiiiineennnnnnnnnnn.
35L38 256 x 4 Static Random Access Memory

3538 256 x 4 Static Random Access Memory

3539 256 x 8 Static Random Access Memory

4096 4096 x 1 Dynamic Random Access Memory .................. 3-67
Commercial/Industrial :

3262A TV SYNnc GeNnerator .............c.eoueenuineiineiannannnnnnn 3-75
3262B TV Sync Generator for Gen-LocK .............ccovvvernnenen.. 3-80
3814 Digital VoIt Meter ...........oeiiiiernenenernnnenaneennnanns 3-85
3817A Digital Clock RAdi0 ........couuiriiniiiiiienenneennannannn 3-89
3817D Digital Alarm CIOCK ... ......cc.ueeuneeinneiieeniaeennaannns 3-89
Microprocessors*

3843 Universal Sync/Async Receiver-Transmitter .................. 3-110
3850 F8 Central Processing Unit ............coiiiviiiniannennnnns 3-96
3851 F8 Program Storage Unit ...........coouivrinnenninnennnnnnnn 3-96
3852 F8 Dynamic Memory Interface .............ccoevivenennennenn. 3-97
3853 F8 Static Memory Interface ..............coovviinneniennnnn. 3-97
3854 F8 Direct MemMOry ACCESS . ..vuvverreenreneineenreneaneennens 3-97
Multiplexers and Counters

3705 8-Channel Decoded Multiplexer ..............cccoeviveennnnn. 3-113
3708 8-Channel Decoded Multiplexer .............cocvevvenenen.n. 3-113
3815 5-Decade COUNET .........cuvvnereenernenneenennennennennns 3-116
3816 Programmable COUNter ..........c.ccovierereenenenennennnnn. 3-119

*Detailed product literature available from local Fairchild sales offices, representatives and distributors.
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1103
1024x1 DYNAMIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 1103 is a fully decoded 1024-word by 1-bit Dynamic Random
Access Memory, especially suited for main memory applications. The circuitry is designed for
maximum speed and low standby power dissipation. It requires two power supplies and two clocks
including the Chip Enable (CE). Readout is non destructive and the Data Out can be wired-OR for 3
ease of expansion. Exercise of the 32 row addresses is required for refresh.

LOGIC SYMBOL

The 1103 is manufactured with the p-channel Isoplanar process. It is available in 18-pin ceramic Dual
In-line Packages in the commercial temperature range.

3 Ao
e FAST ACCESS (120, 150, 220 AND 300 ns) 4a— A pjO—5
e LOWPOWER 2 ]
e FULLY EXPANDABLE 1 —t 23 o b— 12
e FULLY DECODED ‘:_—“ A;‘
e WIRED-OR CAPABILITY ; Ag R/W 18
e 18-PIN CERAMIC DUAL IN-LINE PACKAGE 9g—A;
J— lo— 16
PIN NAMES I :g . ce
An Address Inputs oL
Din Data Input T
DouT Data Output b
CE Chip Enable
RW Read/Write
P Precharge
ABSOLUTE MAXIMUM RATINGS Vgg = Pin 10
All Pins with Respect to Vgg —25V to +0.3 V Vgs =Pin17
Storage Temperature —55°C to +150°C Vpp = Pin 11
Operating Temperature: 1103-1, 1103S, 1103F 0°C to +565°C
1103 0°Cto +70°C
BLOCK DIAGRAM CONNECTION DIAGRAM
DIP (TOP VIEW)
Ao O— o MEMORY MATRIX
A1 O— 64
O 10F 32 = READ/
P Row a WRITE 7 2 GOLUMNS
A3O— SELECTOR AMPLIFIERS 11024 BITS)
A
40— \
] Az 18] i
P A2 [- 17]] Vss
A 3 6| _JCE
Vgg O——> ) DATA IN ° E‘ :I
Vss O——> REFRESH AMPLIFIERS [0 Al 15[ ] Aq
READ/WRITE COLUMN
Voo O———> GATING —0 [ 1s 14 :l Sout
DATA ouT
PRECHARGE O—— A9E s 1 j Ag
CHIP ENABLE O
JE— T ® AsE 7 12 j Dy
READ/WRITE O——>
as[]s 117 voo
10F 32 A 9 [ ]v
COLUMN SELECTOR 70 [] ves
As Ag A7 Ag Ag
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FAIRCHILD MOS INTEGRATED CIRCUITS = 1103

DC REQUIREMENTS: 1103F, Tp = 0°C to +55°C; 1103, Ta = 0°C to +70°C

1103F 1103
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
Vss Positive Supply Voltage © 18 20 15.2 16.8 A
VBB Bias Supply Voltage Vggt+3 Vgs+4 Vgg+3 Vgg+4 \"
Vpp Negative Supply Voltage 0 0 0 0 A
ViH1 Input HIGH Voltage Vgs—1 Vgs+1 Vgs—1 Vgg+1 \ Ta = Min
ViH2 Input HIGH Voltage Vgs—1 Vgs+1 Vgs—0.7 Vggt1 A Ta = Max
\IRE Input LOW Voltage (A) Vgs—20 Vgg—18 Vgs—17 Vgg—14.2 \ Ta = Min
ViLo* Input LOW Voltage (A) Vgg—20 Vgs—18 Vgs—17 Vgs—14.5 \ Ta = Max
ViL3* input LOW Voltage (B) Vgg—20 Vgs—18 Vgs—17 Vgs—14.7 \ TA = Min
ViLg* Input LOW Voltage (B) Vgs—20 Vgg—18 Vgs—17 Vgs—15 v Ta = Max
*See waveforms input type.
DC CHARACTERISITCS: 1103F, Tp = 0°C to +55°C; 1103, Tp = 0°C to +70°C
1103F 1103
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
VOH1 Output HIGH Voltage 115 700 60 400 mV Ta =25°C, Note 1
VOH2 Output HIGH Voltage 90 700 50 400 mV T = Max Operating Temperature, Note 1
VoL Output LOW Voltage Note 2
IOH1 Output HIGH Current 1150 7000 600 4000 HA Ta=25°C
10H2 Qutput HIGH Current 900 7000 500 4000 uA TA = Max Operating Temperature
loL Output LOW Current Note 2
N Input Load Current 10 1.0 nA
louT Output Leakage Current 10 1.0 KA
IgB Vgg Supply Current 100 100 HA
IpD1 Supply Current During tpc 60 56 mA
Ipp2 Supply Current During tov 68.5 59 mA TA= 25°C
IpD3 Supply Current During tpoy 11 11 mA
IpD4 Supply Current During tcp 4.0 4.0 mA
ippAv Average Supply Current 26 25 mA Ta = 25°C, Note 3
1. Assumes a load resistor of 100 2.
2. The output current and voltage for LOW is a function of load resistor.
3. tgwe = min; Precharge width at 50%: 1103F, 60 ns; 1103, 190 ns.
AC REQUIREMENTS: 1103F, Tp = 0°C to +65°C; 1103, Ta = 0°C t0 +70°C
SYMBOL PARAMETER 1103F 1108 UNITS CONDITIONS
MIN MAX MIN MAX
tREF Time Between Refresh 2.0 2.0 ms
tAC Address to Chip Enable Set-up Time 30 115 ns
tCA Chip Enable to Address Hold Time 10 20 ns
tpC Precharge to Chip Enable Delay 35 125 ns
tcp Chip Enable to Precharge Delay 40 85 ns
tovL Precharge and Chip Enable Overlap LOW 25 75 ns
toVvH Precharge and Chip Enable Overlap HIGH 140 ns
tOVM Precharge and Chip Enable Overlap, 50% Points 13 50 45 95 ns
tRC Read Cycle 238 480 ns Note 4
POV Precharge to End Chip Enable (Read Cycle) 114 700 165 500 ns
twe Write Cycle 270 580 ns Note 4
tRWC Read/Write Cycle 270 580 ns Note 4
tpw Precharge to Read/Write Delay 114 700 165 500 ns
twp Read/Write Pulse Width 20 50 ns
tw Read/Write Set-up Time 20 80 ns
tpw Data Set-up Time 25 105 ns
tDH Data Hold Time 10 10 ns
tcw Relationship between Chip Enable and Read/Write 5.0 0 ns

4. Assumes 7y = 12 ns for 1103F, 20 ns for 1103.
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 1103

AC CHARACTERISTICS: 1103F, Tp = 0°C t0 56°C; 1103, Tp = 0°C to +70°C

1103F 1103
UNITS CONDITIONS
SYMBOL PARAMETER VT v T A
tPO End of Precharge to Output Delay (See Waveforms) 65 120 ns
taCCt Address to Output Access 120 300 ns Note 5
tacc2 Precharge to Output Access 125 310 ns Note 6

5. tacc1(max) = tAC min + tOVL min * tPO max * 27t
6. taCC2 (max) = tPC min * tOVL min * tPO max * 27t

WAVEFORMS
READ CYCLE

ADDRESS CAN CHANGE
INPUT TYPE - tRC L

ViH
o
(A) ADDRESS % NOTE A ADDRESS STABLE ADDRESS,
CAN CHANGE
D
ViL
\‘

<ty —> —>tca

-t > L

g

ViH
(8) PRECHARGE
ViL

— tcp————»>|

ViH ~
(8) CHIP ENABLE \

Vie

Vi
(8) READ/WRITE /

ViL

d
N

TovL - - tpgy ————————>

R o]

v
oH N
. VRer =NOTEC N\
DATA OUT / REF N
RLoaD = 1002 — > Ne S

V,
oL CLoap = NOTED
tacct > <—DATAOUT
VALID
- tacce— —
WRITE CYCLE OR READ/WRITE CYCLE
| tye OR t |
INPUT TYPE v ADDRESS CAN CHANGE we Rwe
IH "o
) ADDRESS % NOTE A ADDRESS STABLE %C:ﬁgﬁiﬁ;e
ViL
— ‘CA |-
ViH <-'—‘AC'___> ‘tOVH"
® PRECHARGE\ ovm 'X
ViL
tpc >
ViH >
(8)  CHIP ENABLE N\ hia tovi w J/
ViL ! 1
e tpyy | —
Vi
(8) READ/WRITE \“—’WP‘—>‘
ViL |
| tow » | p€—1p, NOTEB
Vin -
W oamanw sacoararme | [ OATASA!
ViL
< . -
VoH 0 < —— e =
—_— v =NOTEC DATA OUT AN
DATA OUT REF
v, RioAD = 10092 — N\ NOT VALID N
oL CLoap = NOTE D o
- tacct - |<«—DATA OUT
- tacc2 > VALID
NOTES:

A. Point @ = vpp +2.0 v
Point @) = Vgg — 2.0 V

B. tpH is referenced.to point (2 of the rising edge of Chip Enable or Read/Write; whichever occurs first.

C. VREF =80 mV (1103F,1103-1) ,40 mV (1103,1103S)

D. C_ oAD = 50 pF (1103F, 1103-1), 100 pF (1103, 1103S)

} Ty is defined as the transitions between these two points.

3-9



FAIRCHILD MOS INTEGRATED CIRCUITS * 1103

DC REQUIREMENTS: 1103-1 and 1103S, Tp = 0°C to +565°C

11031 1103S
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
Vss Positive Supply Voltage 18.05 19.95 18.05 19.95 v
VeB Bias Supply Voltage Vgsg+3 Vgst+4 Vgg+3 Vgstd \
Vbp Negative Supply Voltage 1] (1] 0 0 \"
ViH1 Input HIGH Voltage Vgs—1 Vggt1 Vgs—1 Vgsti1 \ Ta=0°C
ViH2 Input HIGH Voltage Vgs—1 Vgs+i1 Vgs—0.7 Vggt+1 \ Ta =55C
ViLt* Input LOW Voltage (A) Vgs—20 Vgs—18 Vgs—20 Vgs—17 \" Ta=0°C
ViLa* Input LOW Voltage (A) Vgs—20 Vgg—18 Vgs—20 Vgs—17.3 v Ta =55°C
ViL3* Input LOW Voltage (B) Vss—20 Vgs—18 Vgs—20 Vss—17 \ Ta=0C
ViLg* Input LOW Voltage (B) Vgs—20 Vgs—18 Vgs—20 Vgg—17.3 \ Ta=55C
*See waveforms input type.
DC CHARACTERISITCS: 1103-1 and 11038, Tp = 0°C to +55°C
SYMBOL PARAMETER 11031 11038 UNITS CONDITIONS
MIN MAX MIN MAX
VOH1 Output HIGH Voltage 115 700 60 700 mV Ta =+25°C, Note 1
VOH2 Output HIGH Voltage 90 700 50 700 mV Ta =55°C, Note 1
VoL Output LOW Voltage Note 2
10H1 Output HIGH Current 1150 7000 600 7000 HA Ta=25C
10H2 Output HIGH Current 900 7000 500 7000 A Ta=55°C
loL Output LOW Current Note 2
L) Input Load Current 10 10 KA
ILo Output Leakage Current 10 10 KA
BB Vgg Supply Current 100 100 HA
IpD1 Supply Current During tpc 60 60 mA
IpD2 Supply Current During tov 68.5 68.5 mA TA= 25°C
IpD3 Supply Current During tpov 1 1 mA
'DD4 Supply Current During tcp 4.0 4.0 mA
IppAv Average Supply Current 26 24 mA Ta =25°C, Note 7
7. tRWC = min; Precharge width at 50%: 1103-1, 105 ns; 1103S, 95 ns.
AC REQUIREMENTS: 1103-1 and 11038, Tp = 0°C to +55°C
SYMBOL PARAMETER 11031 11038 UNITS CONDITIONS
MIN MAX MIN MAX
tREF Time Between Refresh 1.0 1.0 ms
tAC Address to Chip Enable Set-up Time 30 70 ns
tCA Chip Enable to Address Hold Time 10 20 ns
tpC Precharge to Chip Enable Delay 60 70 ns
tcpP Chip Enable to Precharge Delay 40 50 ns
tovL Precharge and Chip Enable Overiap LOW 5.0 30 5.0 45 ns
tOVH Precharge and Chip Enable Overlap HIGH 85 105 ns
tOVM Precharge and Chip Enable Overlap, 50% Points 25 50 ns
tRC Read Cycle 300 345 ns 7¢=20ns
tPOV Precharge to End Chip Enable (Read Cycle) 115 500 140 500 ns
WC Write Cycle 340 390 ns 7¢ =20 ns
tRWC Read/Write Cycle 340 390 ns’ 7¢=20ns
tPW Precharge to Read/Write Delay 116 500 140 500 ns
twp Read/Write Pulse Width 20 25 ns
w Read/Write Set-up Time 20 25 ns
tpw Data Set-up Time 40 45 ns
tDH Data Hold Time 10 10 ns
tcw Relationship between Chip Enable and Read/Write 0 ns
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 1103

AC CHARACTERISTICS: 1103-1 and 11038, Tp = 0°C to +55°C

1103-1 1103s
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
tpo End of Precharge to Output Delay (See Waveforms) 75 105 ns
tACC1 Address to Output Access 150 220 ns Note 5
tACC2 Precharge to Output Access 180 220 ns Note 6

CAPACITANCE CHARACTERISTICS (pF): All unused pins at AC ground; fo = 1 MHz; Vgg = +3.0 Volts

1103, 1103-1, 1103S, 1103F
SYMBOL CAPACITANCE TvpP MAX CONDITIONS
CaD Address 6.0 8.0 VIN = Vss
CpR Precharge 19 23 VIN = Vss
Cce Chip Enable 15 18 ViN = Vss
CRrw Read/Write 15 18 VIN = Vss
CiN Data Input 5.0 7.0 Chip Enable = Vpp or Vgs: VN = Vss
Cout Data Output 3.0 4.0 VouT = VDD
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21L02

1024x1 STATIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 21L02 is a 1024-word by 1-bit Static Random Access
Memory. It requires a single 5 V power supply, is fully TTL compatible on the inputs and
outputs and requires no clocking or refresh. The Chip Select (CS) provides a 3-state
output which allows the outputs to be wired-OR. The 21L02 features a power-down
mode during standby operation where the device dissipates a maximum of 32 mW.

The 21L02 is manufactured with the n-channel Isoplanar process. It is available in the
16-pin ceramic Dual In-line Package in the commercial temperature range, 0°C to 70°C.

® FAST ACCESS TIME (400 ns and 500 ns)

® SINGLE +5 V POWER SUPPLY

3-STATE OUTPUT
FULLY EXPANDABLE
FULLY DECODED

158 mW Pp GUARANTEED
e POWER DOWN STANDBY MODE

PIN NAMES

TTL COMPATIBLE ON INPUTS AND OUTPUT
TOTALLY STATIC — NO CLOCKS OR REFRESH

16-PIN CERAMIC DUAL IN-LINE PACKAGE

An Address Inputs
Dout Data Output
D|ﬁ Data Input
R_/W Read/Write
CS Chip Select (active LOW)
ABSOLUTE MAXIMUM RATINGS
Any Lead with Respect to Vgg -0.5Vto+7.0V
Storage Temperature -55°C to +150°C
Qperating Temperature 0°C to +70°C
BLOCK DIAGRAM
—>—oout
— |

Ao = [T

o -
A3 g £l8 - 46

o 32X 32 2la T
e > 2 CELL MATRIX g > A7 5;_(2' 24— rw

= = MS<k
A1 38 e (—D,' — gl |23 5 o
s ~ s [ ° -2 |

— I

LOGIC SYMBOL

13 1

s—] A§S DIN RW

44— A

5—1 A2

6— A3

17— A4

2—]Ag

1—Ag

16— A7

15— Ag

1U—1" DouT

12

Vgg = Pin 8
Vpp = Pin 9

CONNECTION DIAGRAM

DIP (TOP VIEW)
As[]1
As[]2
rRW[]3
A1]a
A2[s
A3[]e
Aa[]7
Ao[]s
TRUTH TABLE
CS|R/W | Dy | Doyt | Comments
H| x X * Chip
Deselected
L|L Write “1" ¢
L L L Write “0" T
Dp Read 1

X = Don’'tCare

* = Output High Impedance State
Dy, = Data at Addressed Location

t = Chip Selected
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 21L02

FUNCTIONAL _DESCRIPTION — The 21L02 is a 1024 x 1 static RAM. When the Chip Select (CS) goes HIGH, the
Read/Write (R/W) input is disabled and the Data Output (DQUT) is forced into a high impedance state. When Chip Select
goes LOW, the Read/Write is enabled.

When R/W goes LOW, data from the Data Input (DyN) is written at the location specified by the Address Inputs (Ap). The
Data Output will be identical to the Data Input during a write command. When R/W goes HIGH, the contents of the
addressed location will appear at DoyT. DQUT is not inverted from D in the 21L02. (See Truth Table)

DC REQUIREMENTS: Ta =0°C to +70°C

21L02B 21L02A 21L02
SYMBOL PARAMETER UNITS CONDITIONS
MIN | MAX | MIN MAX | MIN | MAX
ViR Input HIGH Voltage 2.0 | Vpp 2.0 Vpp 2.0| Vpp v Vpp = +5V % 5%,
ViL Input LOW Voltage -0.5 08 | -0.5 0.8 -0.5 0.8 v Vgs=0V
Vbp Power Supply Voltage 475 | 525 | 4.75 5.25 4.75| 5.26 \

DC CHARACTERISTICS: Vpp =+5V 5%, Vss =0V, Ta = 0°C to +70°C

21L028B 21L02A 21L02

SYMBOL PARAMETER UNITS CONDITIONS
MIN | MAX | MIN MAX | MIN | MAX
VOH Output HIGH Voltage 2.4 24 2.4 \ IoH = -0.2 mA
VoL Output LOW Voltage 0.4 0.4 0.4 v loL=3.2mA
IN Input Leakage Current 10 10 10 HA VIN = VDD
louT Output Leakage Current -10 10 -10 10 -10 10 kA VouT =0V toVpp,CS=VH
IpD Power Supply Current 30 30 30 mA
Vpp =56.26 V, All Inputs HIGH
o Power Dissipation 158 158 158 | mw | ©OP neuts

POWER DOWN CHARACTERISTICS : Tp =0°Cto +70°C

IDD(PD) Power Supply Current 20 20 20 mA Vpp =16V
VpD(PD) Power Supply Volitage 1.6 1.6 1.6 v

tcss Chip Select Set-Up Time 100 100 100 ns See Fig. 3
tCSH Chip Select Hold Time 100 100 100 ns See Fig. 3
VES Chip Select Voltage 2.0 2.0 2.0 v See Fig. 3
V'pp Power Supply Slew Rate 100 100 100 V/us See Fig. 3

AC REQUIREMENTS: Tp =0°C to +70°C

21L02B 21L02A 21L02

SYMBOL PARAMETER UNITS CONDITIONS
MIN | MAX | MIN MAX MIN MAX

tcye Read or Write Cycle Time 400 500 650 ns

tAW Address to Write Time 100 150 200 ns

twp Write Pulse Width 200 250 350 : ns

tWR Write Recovery Time 50 50 50 ns Vpp =+5V + 6%,

tps Data Set-Up Time 150 200 250 ns Vgs =0V

tDH Data Hold Time 50 50 50 ns

tcw Chip Select to Write Time 200 250 350 ns
twe Write to Chip Select Time 50 50 50 ns

AC CHARACTERISTICS: Ta = 0°C to +70°C

1L02B 2 A 21L02
SYMBOL PARAMETER 21102 21102 UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX.
tA Read Access Time 400 500 650 ns
T - "
co Chip Selz?ct to Output Time 200 200 250 ns VDD = +5 V £ 5%,
tOH1 Data Valid After Address 50 50 50 ns
- - Vgs=0V
tOH2 o rota Valid After o | 150 o | 150 o | 200 ns
CiN Input Capaciternce 5 5 5 pF Tp=25°C, = 1 MHz
CouT Output Capacitance 10 10 10 pF
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FAIRCHILD MOS INTEGRATED CIRCUITS » 21L02

WAVEFORMS

READ CYCLE TIMING

cye

ADDRESS )( X
—— l«—.tco —
CHIP SELECT \ __/_—

ta | —|
XX

R R RIS
SRR %

NONONNANAN
AR

55,
58
R BEIILKK

OUTPUT NOT VALID OR _,| T
E 9

-

BEA IN HIGH IMPEDANCE STAT

Fig. 1

WRITE CYCLE TIMING

- tcye

ADDRESS:)(

Y NZY

o E T
——— CW—| *
CHIP SELECT /
— O

<«— AW —>] <——twp—>\<- = >

READ/WRITE /
« s [*OH
DATA IN DATA STABLE

Fig. 2

POWER DOWN MODE TIMING

SLOPE = Vpyp —
4.
‘css (=tCSH
Fig. 3

AC Conditions:
Input Levels: V| (MAX) t0 VIH(MIN)
Input Rise and Fall Times: 10 ns
Timing Measurement Reference Level: 1.5 V
Output Load: 2 TTL Gates plus 100 pF
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2102
1024x1 STATIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 2102 is a 1024-word by 1-bit Static Random Access
Memory. It requires a single 5 V power supply, is fully TTL compatible on the inputs and
the output and requires no clocking or refresh. The Chip Select (CS) provides a 3-state

LOGIC SYMBOL

output which allows the outputs to be wired-OR. 13 "
The 2102 is manufactured with the n-channel Isoplanar process. It is available in the 16- ‘L I
pin ceramic Dual In-line Package in either commercial, limited military or military 8 Ags Din RW
temperature ranges. 4—1A
5—A2
e FAST ACCESS TIME (350 ns and 450 ns) b
® SINGLE +5 V POWER SUPPLY 2—] A5
® TTL COMPATIBLE ON INPUTS AND OUTPUT 1—— A6
® TOTALLY STATIC — NO CLOCKS OR REFRESH 16— A7
e 3STATE OUTPUT g
® FULLY EXPANDABLE : Dout
® FULLY DECODED
® 16-PIN CERAMIC DUAL IN-LINE PACKAGE 12
PIN NAMES Vss = Pin 9
An Address Inputs Vop = Pin 10
Dourt Data Output CONNECTION DIAGRAM
DIN Data Input
R/W Read/Write DIP (TOP VIEW)
[ Chip Select (active LOW)

ABSOLUTE MAXIMUM RATINGS

Any Lead with Respect to Vgg —-05Vto+7.0V

Storage Temperature -55°C to +150°C

Operating Temperature DC 0°C to +70°C

DL -55°C to +85°C
DM ~55°C to +125°C
BLOCK DIAGRAM
—>—0oout TRUTH TABLE
—
Ao— _}__‘ || 1 A CS{R/W| Dyy | DouT | Comments
« W18 e, Hl x | x . Chip
Aq _V_ w = 5 < Ag Deselected
8 52 %32 ER ) LiL | H H | Write 1" +
o T3 ]
A ] a CELL MATRIX g z A7 '5?(-;95 R Ll | o L Write “0"
= o — rMns<
AT ] S Q g 34— s Eng o Ll H | X Dp Read t
A4_K L © _—2“— Ag | X = Don't Care
— —21—=Cs * = Output High Impedance State
Dp, = Data at Addressed Location
t =Chip Selected




FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 2102

FU&CHONAL DESCRIPTION — The 2102 is a 1024 x 1 static RAM. When the Chip Select (CS) goes HIGH, the Read/Write
(R/W) input is disabled and the Data Output (DQUT) is forced into a high impedance state. When Chip Select goes LOW, the
Read / Write is enabled.

When R/W goes LOW, data from the Data Input (DyN) is written at the location specified by the Address Inputs (Ap). The
Data Output will be identical to the Data Input during a write command. When R/W goes HIGH, the contents of the
addressed location will appear at DoyUT.DQUuT is not inverted from Dy in the 2102. (See Truth Table)

DC REQUIREMENTS: DC: Ta =0°C to +70°C; DL: TA =-55°C to +85°C; DM: Ta = -55°C to +125°C

DC DL DM

PARAMETER UNITS CONDITIONS
SYMBOL A ETE MIN MAX MIN MAX | MIN MAX
VIH Input HIGH Voltage 2.2 Vbbp 2.0 Vpp 2.0 VpD \
ViL Input LOW Voltage -0.5 0.65 -0.5 0.8 -0.5 0.8 v
VpD Power Supply Voltage 4.75 5.25 4.5 5.5 4.5 5.5 \"

DC CHARACTERISTICS: Vgs=0V;DC: Vpp=5.0V 5%, Ta=0°Cto+70°C; DL: Vpp =5.0V + 10%,
Ta =-55°C to +85°C; DM: Vpp =5.0V + 10%, TA = -55°C to +125°C

DC DL DM
SYMBOL PARAMETER VN MAX MIN wAX | win ryYe UNITS CONDITIONS
VOH Output HIGH Voltage 2.2 2.2 2.2 \ loH = -100 A
VoL Output LOW Voltage 0.4 0.4 0.4 \% loL =2.1 mA
hN Input Leakage Current 10 10 10 uA VIN = VDD
louT Output Leakage Current -10 10 -10 10 10 uA VouT =0V toVpp,CS=Vy
Ipp Power Supply Current 50 70 70 mA

AC REQUIREMENTS: DC: Ta =0°C to +70°C; DL: T =-55°C to +85°C; DM: Ta =-55°C to +125°C

2102F 21021 2102-2 2102
sYmMBOL PARAMETER DC,DL,OM | DC, DL, DM _ | DC, DL, DM be UNITS CONDITIONS
MIN MIN MIN MIN
tcye Read or Write Cycle 350 450 650 1000 ns
Time
tAW Address to Write Time 100 150 200 200 ns
WP Write Pulse Width 170 200 350 550 ns Vgs =0V
tWR Write Recovery Time 50 50 50 50 ns Vpp = +5.0 V + 5%
tps Data Set-up Time 170 200 350 550 ns For DL, DM:
tDH Data Hold Time 50 50 50 50 ns Vpp =5.0 V£ 10%
Chip Select to Write
tcw Time 200 250 400 600 ns
we Write to Chip Select 50 50 50 50 ns
Time

AC CHARACTERISTICS: DC: Ta =0°C to +70°C; DL: Tp =-55°C to +85°C; DM: T =-55°C to +125°C

2102F 2102-1 2102-2 2102
SYMBOL PARAMETER DC, DL, DM | DC,DL,DM | DC, DL, DM bC UNITS CONDITIONS
MIN MAX | MIN MAX |MIN MAX | MIN MAX
tA Read Access Time 350 450 650 1000 ns
Chip Select to o o o Vss =0V
tco Output Time 1 201 4 500 ns Vpp = +6.0 V 5%,
Data Valid After For DL, DM:
tOH1 Address 50 50 50 50 ns Vpp =5.0 V £10%,
Previous Data Valid
tOH2 X 0 0 0 0 ns
After Chip Deselect
VIN=0V,
CIN Input Capacitance 5 5 5 5 Vgs =0V,
CouT Output Capacitance 10 10 10 10 f=1MHz,
Ta =25°C
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 2102

WAVEFORMS

READ CYCLE TIMING

«————1CYC————————]

ADDRESSD( ;)C
T -

- = >

R —— |<—tCW—> =
CHIP SELECT /

<—-—-—tAw—>.<—twp—>'<- S >

READ/WRITE /
[f.—t[)s————:: ~—DH

Fig. 1

WRITE CYCLE TIMING

ADDRESSD( . )(
—— l<—tco R
CHIP SELECT \

SRR R R R KR RIXIN
&S
DATA OUT X XKD
OUTPUT NOT VALIDOR __|
BXZ IN HIGH IMPEDANCE STATE ' §

Fig. 2

AC CONDITIONS:

Input Levels: V| MAX to V| MIN

Input Rise and Fall Times: 10 ns

Timing Measurement Reference Level: 1.5V
Output Load: 1 TTL Gate + 100 pF




3257

64 x5 x 7 CHARACTER GENERATOR

GENERAL DESCRIPTION — The 3257 is a Character Generator designed to display 64 characters in
a 5 x 7 font. An on chip column select counter sequences through the five columns of each character.
The seven output buffers will each drive one TTL/DTL load directly at a 1 MHz input address rate
making the 3267 an ideal device for vertical scan displays. The chip enable allows wired-OR
capability if more than 64 characters are required.

PROGRAMMABLE WITH A CUSTOM CHARACTER FONT

.

e STANDARD PRODUCT ASCIHl ENCODED
.

.

LOGIC SYMBOL

8 10 21 22

!

DIRECT INTERFACING WITH TTL/DTL RESETCC CE BLNK
7 cP
WIRED - OR CAPABILITY —9 0 lo— 1
0, jo— 18
M ATING! 1 —— 05 jO—— 17
ABSOLUTE MAXIMUM RATINGS , i ; :111 3257 o:: e
Storage Temperature —65 Cto +150°C 33— A, gs lo—— 15
— O— 14
Operating Temperature 0°C1to +70°C Z J— :i 0‘; jo— 13
Voltage on any Pin Relative to Vgg —20V to +0.3 V 6 ——1 4 COUNTER OUT == 11
APPLICATIONS:
CRT Displays
Billboard Displays Vgg =Pin 24
LED Matrix Displays Vgg = Pin 23
Vpp = Pin 12
BLOCK DIAGRAM CONNECTION DIAGRAM
DIP (TOP VIEW)
7 : Ao
& =9  common 10F64 |5 Ay
10 SELECT 2240-8IT CHARACTER |5 Ay
cc COUNTER MEMORY ADDRESS |4 A Ao [ Vss
o MOD 6 OR 7 MATRIX DECODER ™ A Ve
RESET ——2o) G N 1 [2 GG
T7 T Ti=Ts ° A3 BLANKING
{} Az [a CHIP ENABLE
A [ N.C.
A .
COLUMN s Lo ouTy
SELECT cLock PULSE [ 7 ouT,
SWITCHES
RESET [ 8 ouTy
ne o 0uT,
COUNT CONTROL []10 ‘ouTg
%w: COUNTER ouT [J11 OuTg
CONTROL CHARACTER | 21 - Voo [J12 oty
OUTPUT
LAST
oTaE pos BUFFERS
BUFFER
" 3 ]
NC = No Connection
Ap = Address Inputs
COUNTER BLNK 0,0 0gO.
R 1020304050607




FAIRCHILD MOS INTEGRATED CIRCUITS + 3257

FUNCTIONAL DESCRIPTION — A Reset pulse (~GND) is required to set the counter to the last state. A 6-bit binary word presented to the
character address inputs is decoded to select 1 of 64 characters in the memory. Information, representing the first column of the character is
available the next clock time after Reset returns HIGH (~Vgg). The remaining four columns are sequentially selected by the next four states of
the counter. The last state of the counter clamps the outputs HIGH (~Vgg) to provide 1 or 2 space blanking between characters (Count Control
~Vgg = MOD 7, Count Control ~ GND = MOD 6). When the last state (6th or 7th) of the counter is reached, the Counter Output goes HIGH
{(~Vgg). When Chip Enable goes HIGH (~Vgg), the chip is activated while a LOW (~ GND) at this lead floats the outputs to allow common out-
put bussing. A LOW (~ GND) on the Blanking input pulls the outputs HIGH (~Vgg), providing blanking independent of the counter state or
the character address.

DC CHARACTERISTICS: Vgg=+5V 5%, Vgg=—12 V 5%, Vpp =0V, Ta = 0°C to +70°C

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
VIH Input HIGH Voltage Vgg —1 Vss \ Note 1
ViL Input LOW Voltage VGG 0.8 \% Note 1
VoH Output HIGH Voltage Vgss —0.5 Vss \ lIoH = —10 LA
2.4 Vss \ oy =—0.5mA
VoL Output LOW Voltage 0 0.4 \% loL=1.6mA
N Input Leakage Current —1.0 MA Vgg=0V, V|Ny=—18V, Note 1
louT Output Leakage Current 1.0 nA Vss =0V, VoyTt = =6V, Note 2
Iss Vgg Current 40 mA Vss =525V, Vgg = —12.6V
Outputs Open
Pp Power Dissipation 715 mW

AC CHARACTERISTICS: Vgg=+5V $0.25V, Vgg=—12V +0.6 V, Vpp =0V, C|_= 10 pF, Tp = 0°C to +70°C

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
f Clock Frequency DC 1.0 MHz
tPWL Clock Pulse Width LOW 500 ns
tr, tf Clock Rise & Fall Time (10%-90%) 2.0 us
tRPW Reset Pulse Width 500 ns
tRS Reset to Clock Set Up Time 100 ns
Character Address to Output
tA i 1000 ns Notes 4 & 5
Access Time
tco Clock to Output Access Time 1000 ns Notes 4 & 5
tRO Reset to Output Time Delay 600 ns Notes 4 & 5
tBO Blanking to Output Time Delay 1000 ns Notes 4 & 5
tce Clock to Counter Output Time Delay 500 ns Notes 4 & 5
tRC Reset to Counter Qutput Time Delay 500 ns Notes 4 & 5
tOE Output Enable Delay Time 600 ns Notes 4 & 5
toDp Output Disable Delay Time 600 ns Notes 4 & 5
i f=1.0 MHz, 0 V Bias
CiNn Input Capacitance 1.0 pF
Note 1
NOTES:
1. Inputs include Addresses, Count Control, Clock and Reset.
2. Chip Enable = LOW.
3. Igs = —Igg (VGG Supply Current).
4. AC Output LOW level is defined as 0.4 V @ 1.6 mA, current sinking (i.e., 1 TTL load).
5. AC Output HIGH level is defined as 2.4 V @ —40 pA, current sourcing (i.e., 1 TTL load).




FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 3257

TIMING DIAGRAM

ViH

ADDRESSES
10%

ViL

\
H 20%
CHIP ENABLE

ViL

ViH

RESET

viL
~<—-—tRPw—>‘
tns|<—

Vi

CLOCK

ViL

» —

&-t0D

1A
Htosbl <-—tno—->-| <—tco—>| |<-—tao—>‘

VoH 90%
CHARACTER
OUTPUTS

Vor

ViH o7
BLANK \ /
ViL 10% L
tao‘b-l
|

<—tnc->| <—tcc—>’

Yon 90%
COUNTER l

OUTPUT
10%.

VoL

INTERFACING

NOTE

TTL/DTL TTL/DTL

3257 _____D___

N SR

0

Note: Directly compatible at outputs with TTL/DTL. Inputs directly compatible with DTL. When being driven by TTL, no pullup resistor
needed if TTL output swings to (Vgg —1) volts.
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FAIRCHILD MOS INTEGRATED CIRCUITS < 3257

TYPICAL FUNCTIONAL TIMING DIAGRAM

et i g N NN N N NN NN N N NN N g N NN Np N NpNpNpipigipiph
0o

RESET (I) l I_l

Ao o [ 1

A "J Jd

Ay <l)

A3 (‘)_l

Ar o od

As (')

o0 LT L | . -
0 T LT L LT LJ 1]

(TN S I e S ey H e B g

% 4 LI g 1T LT

% o L LT 1 LI g |

% o LT 1 1L 1 |

0 JTTLT LI LI | N p— I

COUTER T T2 T3 Ta Ts T6 7 71 T T3 T4 T5 Te 77 Ty Tp T3 77 7 7 1) Tp T3 Ty T5 T Ty

DISPLAY §| I I%II

NOTE 6 NOTE 7

NOTES:
6. Last two counter states (count mode control = HIGH = MOD 7) provide blanking.
7. Counter is Reset to the last state.
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3257
eccce|cccee

GND = MOD 6

COUNT MODE CONTROL

3257A — STANDARD ASCII CHARACTER FONT

Aq
A2

FAIRCHILD MOS INTEGRATED CIRCUITS
Ao

Ag Ag A3

[ L] L] L4 ®
° ° eoe oo oo °
L] L] ° [ ° ®
XXX ¥ [ XXX Y ¥ [ o
[ XX XY YY) (XYY Y]
° ] ° L4 (X )
° ° ° ® ° o0 o
° ° oo oo eoe
000000 [ XXX X L4
o000000 - o000 °
[} [ [ XXX Y X) °
(X ° ° ° o
. ° . ] [ X)
[ XX XYY Y (XXX YY) oo
. ° (X [ °
° ° . e o
o [ XX XYY Y] ° (XY X X
. ° ° o o
[ XXX X XY ° o0 .
° ° ° oe o o
] ° ° ° [} ° ° XXX XY X
o o [ [ o ° ° o o
° ° . [ [ XYYXX ¥ [ XXX XY X
[ XYY YY) (X} e * o
° (X)) ° (X} °
(XXX YY) ° o o0 o o ° eoe
° . ° (X} e o °
° ° ° ° o o eoe
° [ XX YYY Y] ° (X
o000 o eoe
° ° ° . °
XYY XY XY ° o o (XX [ XY ¥
o [ ° o [}
[ XXX XY (XX
[ XXX XYY X (X o0 o0
° ° ° o o
° ° () .
(] ° ° o o
[ XX XYY Y] XX XYY Y] [ X} (X}
- (<] - [~}
o - - =)
<) (=} =) -
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FAIRCHILD MOS INTEGRATED CIRCUITS +« 3257

TYPICAL VERTICAL RASTER SCAN APPLICATION

HORIZONTAL KEYED ASTABLE

DELAY MULTIVIBRATOR CHARACTER
CLOCK COUNTER
MOD 9 COUNTER

“moD 32 —=
DEAD ENDED !
|
Q qf
+r b |
— F1 FF2 I
HORIZONTAL ap-# |
SYNC |
INPUT 4 o || L Co |
2020 |
| P D — .
HORIZONTAL
CHARACTER
ADDRESS
CHARACTER SPACING
— +5V = MOD 7 = 2 SPACES
VERTICAL DELAY GRD =MOD 6 = 1 SPACE
MOD 15 DEAD ENDED COUNTER Vss =PIN24 8| 10] 2122
Vg = PIN 23 BLNK
\7 =PIN1
(] oD 2 CPMRCC CE g",9
0
1 Ag o)
2 Aq 3257 . Op
3 ™ o3
4 A5 o8
5 A Uim
6 CNTR OUT W
VERTICAL
SYNC
INPUT Vee
= l 1
JPE ) PEPOPIPZP3] J L
Vi 1 JPE PoP1P2P3
“— F oy . S PoSITIVE
1 K 0p01020;
1,00010203 a 2001 CHARACTER
VIDEO OUT
l NEGATIVE
1 g r
1/29024 —_
K cp Qfe—
= VERTICAL CHARACTER COUNTER
2 MOD 16 DEAD ENDED
* (-3
P S0 g} (£ofMS S0 St
1/2 9024 . 9305
k__cp_ap— Q90010
MR
VERTICAL CHARACTER
ADDRESS
NOTE:

Horizontal and vertical are referred to as in a standard TV type raster.
16 characters per line, 32 character lines in system,
Each character 10 raster lines wide.

CUSTOM FONT ORDERING INFORMATION

Additional patterns may be made available upon request. The 3257 is programmed on IBM cards or IBM forms in the coding format shown
below:

A logic *1°* = A more positive voltage nominally +5 V
A logic 0" = A more negative voltage nominally 0 V
The character ‘‘dots’’ are defined as logic ‘0"’

6,7.8,9,10,11 Charaéter address input code. The most significant bit {A5) is in column 11.
22,23,24,25,26,27,28 The first column of the character addressed. The most significant bit (07) is in Column 28.
30, 31, 32, 33, 34, 35, 36 The next column of the character addressed. The most significant bit (07) is in Column 36.
38,39,40,41,42,43,44 The next column of the character addressed. The most significant bit (07) is in Column 44,
46,47,48,49,50,51,52 The next column of the character addressed. The most significant bit (07) is in Column 52,
54,55,56,57, 58, 59, 60 The last column of the character addressed. The most significant bit (07) is in Column 60.
73,74,75,76,77,78,79,80 Coding these columns is not essential and may be used for card identification purpose.
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3258

64 x 7 x5 CHARACTER GENERATOR

GENERAL DESCRIPTION — The 3258 is a Character Generator designed to display 64 characters in
a 5 x 7 dot matrix. An-on-chip row select counter sequences through the seven rows of each character.
The five output buffers will each drive one TTL/DTL load directly at a 1.6 MHz input address rate
making the 3258 an ideal device for CRT displays. Special input amplifiers on the Clock, Master Reset,
and Address lines have eliminated the need for pull up resistors and allow direct operation at
TTL/DTL logic levels,

PROGRAMMABLE WITH A CUSTOM CHARACTER FONT
STANDARD PRODUCT: ASCII FONT

16-PIN DUAL IN-LINE PACKAGE

DIRECT TTL/DTL INTERFACE AT INPUTS AND OUTPUTS
ON-CHIP ROW SELECT COUNTER

PIN NAMES

An Character Address Inputs
On Character Outputs

cP Clock Pulse Input

MR Master Reset Input

VGG —12 V Power Supply
Vpp 0 V Power Supply

Vss +56.0 V Power Supply

ABSOLUTE MAXIMUM RATINGS
Storage Temperature —65° to +150°C
Operating Temperature 0°C to +70°C
Voltage on any Pin Relative to Vgg —20V to +0.3 V
APPLICATIONS:
CRT Displays
Billboard Displays
LED Matrix Displays

LOGIC SYMBOL

9 1011 12 1314

I

Ag A1 Az Az Ay Ag

cPO—2

3258 MR jo— 15
DOT MATRIX
CHARACTER
GENERATOR

64 Characters 5 x 7 Bits

04 05 0304 Og

TTTTT

46 6 7

VSS =PIN 16
VDD=PIN 8
VGG=PIN 1

CONNECTION DIAGRAM
DIP (TOP VIEW)

Ve [ ~ wjvss
Mg 15 ] MR
%[]s 14[] %
024 13[] A4
&[]s 12[] A3
ulle 1] A2
%[ 10f] A1

Voo []s 9:|Ao

BLOCK DIAGRAM

Ag 9

3
A 10 0~ 0,
! 11 Ot 0,
Ay e 11 10F 64 2240-8IT
5
A 12]  cHAR. ADD. MEMORY SwhOES s 03
3 —5] Dpecooer MATRIX 6 04
Ay — 13 o~
7
Ag — 14 o—05

MOD 9
LINE SELECT COUNTER

15 2
MASTER
RESET CLOCK
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FAIRCHILD MOS INTEGRATED CIRCUITS « 3258

FUNCTIONAL DESCRIPTION — A Master Reset pulse (= GND) is required to set the Modulo 9 counter to the first state. A 6-bit binary word
present at the address inputs is decoded to select 1 of 64 characters in the memory. Information, representing the first row of the character,
will be available at the five outputs the next clock time after the Master Reset goes HIGH (= Vgg). The next six rows of the character are
sequentially selected by the counter. The last state of the counter, like the first state, clamps the outputs HIGH (= Vgg) which provides 2-space
blanking between lines. The counter dead ends at the last state and the outputs will remain HIGH (= Vgg) providing blanking, until another
Master Reset pulse is provided.

DC CHARACTERISTICS: Vgg=+5V £5%, Vg = —12 V 5%, Vpp =0V, T, = 0°C to 70°C.

SYMBOL PARAMETER MIN. MAX. UNITS CONDITIONS
ViH Input HIGH Voltage Vgg —2.35 Vss \Y All inputs
ViL Input LOW Voltage VGG 0.55 \% All inputs
VoH Output HIGH Voltage 24 Vgs \% loy = —0.5mA
VoL Output LOW Voltage 0 0.4 v oL =24 mA
‘IN Input Leakage Current 1.0 KA VIN =—13 V (Note 1)
Iss Vgg Current 28 mA Vgg=+6.25V,Vgg=-126V

Outputs Open
{feTe} Vgg Current —28 mA Vgg=156.25V,Vgg=-126V
Qutputs Open
PD Power Dissipation 500 mW
AC CHARACTERISTICS: Vgg=+5V 5%, Vgg =—12V 6%, Vpp =0V, C_=10pF, Ty = 0°C to +70°C.

SYMBOL PARAMETER MIN. MAX. UNITS CONDITIONS

f Clock Frequency 0 500 kHz

tpwL Clock Pulse Width 1.0 us

.t Clock Rise and Fall Time 2.0 us

tRPW Reset Pulse Width 500 ns

RS Reset to Clock Set-up 200 ns

ta Character Address to Output Time Delay | 3258-1 550 ns

3258-2 625 ns
3258 800 ns
tco Clock to Output Time Delay 2.0 us
tRO Reset to Output Time Delay 2.0 us

TIMING DIAGRAM

v
H=55%

ADDRESSES
10%

ViL

ViH

CLOCK

ViL 1

ViH

MASTER
RESET

ViL

90%

. ——

tco —i

<—IRPW—>I
<——‘A—>’ <———tno——>i
Vor

v 90%
OUTPUTS
10%

VoL




FAIRCHILD MOS INTEGRATED CIRCUITS « 3258

FUNCTIONAL TIMING DIAGRAM

ADDRESS INPUTS OUTPUTS

cr MR Ag Ay Ay Az Ay Ag

o1 o 1 0.1 01t 0 1 0 1 0 1t O 1 01 02 03

7/

s

:

04 05

DA 770 27

N0

T
T2
T3
Ts
Ts
Te
T
Tg
Ty

To

T2
T3
T4
Ts
Te
T2
Ts
Ty
Ll
T
T
T2
T3
T4
Ts
Te
T
Ts
Te

NOTE 1

NOTE 2

APPLICATIONS

TO CHARACTER COUNTER

| 9

-[_ Vi PE Pq P.
FE Po Py

= cc

2 P3 ,PE Pg Py Py P o

A cP. 9300 8
SHIFT REGISTER SHIFT REGISTER]
& P+

?

Q8
R Qg Q; O, Oy MR Qo Oy 0y O3
T T Q8

RESET

CHARACTER CLOCK INPUT

OPERATION:

WAVEFORMS ARE SHOWN
FOR MOD 6 COUNTER, ONE
SPACE BETWEEN CHARACTERS

The two 9300 registers and the 9008, eight-input gate combine to form the character clock counter and the parallel to serial converter required

for the outputs of the 3258 character generator.

When all the gate inputs are HIGH, the gate output is LOW which enables the parallel load (PE) of the shift registers. On the next clock pulse,
positive edge after PE goes LOW, the contents of the 3258 character generator and the LOW on Pg (A) are transferred into the registers. This
LOW is shifted down the registers followed by all HIGH's from the JK input. On reaching Q2 (B) all the outputs to the gates are once again
HIGH, therefore reloading the shift registers again. The modulo count of the system can easily be changed to Modulo 7 by loading in a zero

on Pg (A).

The shift counter is reset at the beginning of each horizontal raster line to ensure that it has the correct time phase.
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 3258

APPLICATIONS (cont'd)

HORIZONTAL RASTER SCAN CHARACTER GENERATOR

1/4 9002
HORIZONTAL STOP LINE
25k 5k
1k 1k
1000 pF 50 pF
'_1 '—I HORIZONTAL CHARACTER COUNTER

HORIZONTAL 1129602 :D 1129602 P
SYNC >—$ § asooz | 149002 o 9356 —q o 0356
INPUT .
0—1 1 Qp @@ QI cPq Qg 0; O Q3
’ ’ ! ’ L
q ——> *64 CHAR
HORIZONTAL DELAY
*—9 32 CHAR
—12V 45V -
) M ’
il HORIZONTAL CHARACTER ADDRESS
- Ves Vs Voo (——————< 2 BLOCK SPACES
> s ———< 1BLOCK SPACE <
>—— As 01 Jo- =
CHARACTER 3258

NPT >———— A3 CHARACTER O2 JO-
o GENERATOR o,

>—da; 3 fo-

MULTIPLEXED
> Ay 04 fO-
A o
>——% & wr s fo 1 R
7 \ [ 3 !
J PE Pg Py P2 P J Pg Py Py P3

>—T°—-— 3 Po
114 9002 |_ cP 9300 —]cp 9300 asfo— > pos 1

~ CHARACTER
VIDEO

G— KMR Qp Q1 Q; Q3 | —olkMRQy Q5 Q; Q3
_ . T out
o e 7 | I AN ¥
1129024 | l |
Q. = MOD 14 DEADENDED
-1y Soa -] CcEeP P Py Py P3 COUNTER
L_dcp 2 L
e o 9310 PARALLEL LOAD SHIFT REGISTER
K CpQ 4 ™R Q 0 0 Q3Tc}—] AND MOD €7 COUNTER
T T T T 1
112 9024
Q [ T
4 Sp Qfp— CPg So St 9007
9305 a3 jo—!
cpy 3
K Cpa MR Qg Qo Q4 Q2 Q:
] 7 |

VERTICAL CHARACTER ADDRESS *64 CHARACTER LINE

**32 CHARACTER LINE

CUSTOM FONT ORDERING INFORMATION

Additional character fonts are available on request. The 3258 is programmed on IBM cards or IBM coding forms in the coding format shown
below:

A logic “1” = A more positive voltage nominally +5 V

A logic “’0” = A more negative voltage nominally 0V
The character must be defined by a logic “0"”. The background by a logic “*1". Each character is programmed on one IBM card or a single line
on the coding form.

COLUMN NUMBER DESCRIPTION

6,7,8,9,10,11 Character address input code. The most significant bit (A32) is in Column 11.
22,23,24,25,26 The top line of the character addressed. The most significant bit (05) is in Column 26.
28,29,30,31,32 The next line of the character addressed. The most significant bit (05) is in Column 32.
34,35,36,37,38 The next line of the character addressed. The most significant bit (05) is in Column 38.
40,41,42,4344 The next line of the character addressed. The most significant bit (05) is in Column 44.
46,47,48,49,50 The next line of the character addressed. The most significant bit (05) is in Column 50.
52,563,54,55,56 The next line of the character addressed. The most significant bit (05) is in Column 56.
58,59,60,61,62 The bottom line of the character addressed. The most significant bit (05) is in Column 62.
73,74,75,76,77,78,79 80 Coding these columns is not essential and may be used for card identification purpose.
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3258

FAIRCHILD MOS INTEGRATED CIRCUITS

STANDARD ASCiI CHARACTER FONT

Aq

A2

° [ XXX ] (XXX X} (XX XXX ® ° o0 [ ]
e o o ° ° ° ) ° ° o o e o
° ° ° ° eoe [ ° ° e o ° o0 ©
° ° ° ° [} ° ® L] . (YY) °
(XY XX (XXX X ] (XXX XX] ° ® ° ®
° (XX XY X X (XYY Y] ' o o [ X) [}
e o ° ° ° e o e o o L 2 )
e o ° ° ° e oo o (X e o o [} °
o o (] ° ° oee ° o0 e o o ° °
XX Y Y X [ XXX YY Y] (XXX Y] ° (X [ XY X
° (] ®00000e (XYY YY) . (X ° e eoo [ 2 )
e o ° ° o 0000000 e oo ° o o ° (]
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3260
64 x9 x 7 CHARACTER GENERATOR

GENERAL DESCRIPTION — The 3260 is a Character Generator designed to display 64 characters in LOGIC SYMBOL
a 7 x 9 dot matrix. An on-chip row select counter sequences through the nine rows of each character.
Each of the seven output buffers will directly drive one TTL/DTL load. A unique 2-pin programming
feature is provided enabling the user (if using a 7 x 16 display matrix) to select one of four display
modes: Normal, Normal with Underline, Superscript, and Subscript.
e SUPERSCRIPT, SUBSCRIPT, & UNDERLINE CAPABILITY 13Tm
e OUTPUT INVERSION CONTROL 14 — A? O1}—-5
e DIRECT TTL/DTL INTERFACING 15— A2 026
e 3.STATE OUTPUT CAPABILITY ] ﬁj o3}—7
e ASCII ENCODED 18— Ag 048
PIN NAMES B ol
A, Character Address Inputs [e]] Output Invert Control Input 190 RSZT A o7 11
M, Display Mode Inputs O, Character Outputs 20 -0 cp
RST A Reset Input “A"” TC Terminal Count Output 21-0|RST B
RST B Reset Input B’ Vss Substrate Power Supply (~ 5V) g: gé Ter—4
CE Chip Enable Input Vob 0 V Power Supply
cpP Clock Input Vag Gate Power Supply (=~ —12 V)
ABSOLUTE MAXIMUM RATINGS Vss =PIN 24
Storage Temperature —65°C to +150°C Vgg =PIN 1
Operating Temperature 0°C to +70°C Vpp = PIN 12
Voltage on Any Input (Vgg = GND) —20V to +0.3V
Voltage on Vpp (Vgg = GND) —7Vto+0.3V
Voltage on Outputs (Vgg = GND, Output Current @ +10 mA) —~7V to+0.3V
APPLICATIONS CONNECTION DIAGRAM
CRT Displays DIP (TOP VIEW)
Billboard Displays
BLOCK DIAGRAM
o e veer ~ 2a[dvss
, 123 . o2 23 Mg
Ao 501 ce[3 22 M2
Aq 4] 5 wo -8 b ) —3—02 ) P
nolsl BES [N e A = e A sl
:311—3 Eé%’ MATRIX S3s Eé‘é [ os 01s 20(1 TP
A;E 5 @ N 020]s 19[IRSTA
> 037 180 Ag
0Oa[]s 171 Ag
m1 -i% DS LAY toraY LNE lioFe 059 16[1 A3
2 ~|pECODER] DECODER osd10 1507 Ay
UNDERLINE o711 1A
=7 19 « LS vopol]12 13 Ao
T2 Sut COUNTER
_ ;o ) % E DECODER| ==
RSTB =0l 279 Tc 4 re
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FAIRCHILD MOS INTEGRATED CIRCUIT » 3260

FUNCTIONAL DESCRIPTION — A 6-bit binary word present at the address inputs (A1 — A3p) is decoded to select one of 64 characters in
the memory. Information, representing a horizontal line of the character addressed, will be available at the 7 outputs (01 — O7) withinta
after the address is present. The MOD 16 line counter sequences through the rows of the character with the application of a clock pulse (CP). A
HIGH (~Vgg) on both RSTA and RSTB allows the counter to be free running. A LOW (~GND) on RSTA will.cause the counter to dead end at
T16 when reached. T{ will again be reached the next clock time after RSTA returns HIGH. A LOW applied to RSTB sets the counter to T7
independent of its previous state. This is useful when implementing a 9-line display.

To select the display mode for a specific character (this mode may be changed as often as the character address with no loss in access time), M4
and M3 are used. For normal operation (the character displayed during T4 — T12) M1 and M2 must both be LOW. For underline operation
(character displayed during T4 — T12 underlline displayed during T14), M{ must be HIGH and Mo must be LOW. For subscript operation
(character displayed during T7 — T15), M1 must be LOW and M2 must be HIGH; and for superscript operation (character displayed during
T1 — Tg), both Mq and M2 must be HIGH (See Figure 1). When the counter reaches T, the Terminal Count (TC) output will go HIGH and
will remain there until another counter state (T4 or T7) is reached, at which time TC returns LOW.

If the Output Invert (O1) pin is held HIGH, the resulting display will be a character of “0’s on a field of “1’’s. A LOW on Ol will produce the
opposite effect.

The Chip Enable (CE) pin is provided to enable the user to combine the outputs of two or more 3260’s if, for example, a 128-character font is
desired.

On chip input pull up circuits will bring a normal TTL output to the desired level (at least Vgg—1 V) while the output buffers are capable of
driving 1.5 TTL loads each.

DC CHARACTERISTICS: Vgg=+5V 5%, Vpp =0V, Vgg = —12 V 5%, TA = 0°C to +70°C

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ViH Input HIGH Voltage Vgs—1V Vss \% Note 1
ViL Input LOW Voltage 0 0.8 \
Vou Output HIGH Voltage 24 Vss v lon =05 mA
Vgs—1V Vss \ lIoH = 10 A
VoL Output LOW Voltage 0 0.4 \4 oL =24 mA
%) Input HIGH Pull-up Current 100 uA VIN=Vss—1V
TR Input LOW Current 615 uA VIN=0V
N Input Leakage Current 1.0 HA VIN = Vss —6 V, Note 2
louT Character Output Leakage Current 1.0 KA VouT = Vss —6 V, Note 3
IDD Vpp Current 36 mW CE = Disable Code
IgG VGG Current 24 mA Outputs disabled
Iss Vgg Current 68 mA Outputs Open
Pp Power Dissipation 660 mwW Remaining Inputs =0 V
NOTES:

1. Input pull up resistors to Vgg are provided on all inputs. The minimum VR is the level the resistors will pull a TTL input high voltage with
100 pA into the TTL output.

2. All pins at Vgg except pin under test.

3. Character outputs disabled. TC output is not three state.

DISPLAY MODE TRUTH TABLE
DISPLAY MODE ADDRESS

M2, M —a=—
0o o [ 10 1
LINE COUNTER OUTPUT
18 w2 1234567|1234567(1234567|12345¢67
I e e e e e e e I E e e o ¢ e
0 0 0 0 + (X ERYX)
0 0 0 1 - ° .
0 0 1 0 - o
0 0 1 1 I eoeeoee eecoe °
0 1 0 0 e ole ° cooce
0 1 0 1 - ° . °
0 1 1 0 - ° o] eeoveoe |o
0 1 1 1 - XXX eeoce |o ole
1 0 0 0 - e ° eloceccee
1 0 0 1 e ° °
1 0 1 0 l-o ° eeceoe
1 0 1 1 leceececececcscee o
1 1 0 0 - °
1 1 0 1 + eoeeceoco oo
1 1 1 0 - eceo0ooo e
TC 1 1 1 1 L

NORMAL SUBSCRIPT SUPERSCRIPT

WITH

UNDERLINE

Fig. 1
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3260

AC CHARACTERISTICS: Vgg = +6 V £5%, VGG = —12 V 5%, Vpp = 0V, Ta = 0°C t0 70°C, C|_ = 20 pF

CHARACTER
OUTPUTS
VoL

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
f Clock Frequency ' 0 250 kHz
tPWL Clock Pulse Width LOW 2.0 us
tr, tf Clock Rise and Fall Time 2.0 s 10% to 90% Points
tRPW Reset Pulse Width 2.0 s
tRS Reset to Clock Set-up Time Delay 500 ns
tA Character Address to Character Output Time Delay 200 1000 ns Note 1
tMO Display Mode Address to Character Output Time Delay 200 1000 ns Note 1
t10 Output Invert to Character Output Time Delay 200 1000 ns Note 1
tOE Character Output Enable Time Delay 100 ns Note 1
toD Character Output Disable Time Delay 1000 ns Note 1
tco Clock to Output Time Delay 2.5 us
1cT Clock to Terminal Count Output Time Delay 2.5 Ms
tRO Reset “B” to Character Output Time Delay 2.5 us
CiN Input Capacitance 8.0 pF f=1MHz, 0V Bias
CouT Output Capacitance 10 pF f=1MHz, OV Bias
TIMING DIAGRAM
Vi A
ADDRESSES
viL 10%
ViH 90%
CHIP
ENABLE
viL 10%
ViH R
RESET “B"
viL 10%
tRpw—>i<—————-—‘RS-——->l
ViH |<_
90%
cLocK /
ViL 10%
I(—TPWL“‘P‘
Vin 50%
DISPLAY ’
MODE
viL 10%
n | | |
. ] 90%
ouTPUT |«——tro
INVERT <—————fM0
Vi . . 10%
<— OE -~ co—»‘ |o——>' |<—ton
VoH

X

X

[4——'CT—->|

VoH
TERMINAL
COUNT

90%
10%

VoL
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3260

CUSTOM FONT ORDERING INFORMATION

Custom patterns may be made available upon request. The coding format is shown below.
Specify access time desired on Purchase Order.
A Logic “1” = A more positive voltage, nominally + 5V
A Logic ‘0" = A more negative voltage, nominally 0 V
Character outline dots must be programmed Logic ‘0", field Logic 1", for maximum access rate.

FIRST CARD:
COLUMN NUMBER DESCRIPTION

29 Logic level at chip enable input required to enable chip.
REMAINING 64 CARDS:
COLUMN NUMBER DESCRIPTION
1,2,3,4,56 Character address input code, the MSB (A5) is in Column 6.
8,9,10,11,12,13,14 The top line of the character addressed, the MSB 07 is in Column 14.
15, 16,17, 18, 19, 20, 21 The next line of the character addressed, the MSB 07 is in Column 21.
22, 23, 24, 25, 26, 27, 28 The next line of the character addressed, the MSB 07 is in Column 28.
29, 30, 31, 32, 33, 34, 35 The next line of the character addressed, the MSB 07 is in Column 35.
36, 37, 38, 39, 40, 41, 42 The next line of the character addressed, the MSB 07 is in Column 42.
43, 44,45, 46, 47, 48, 49 The next line of the character addressed, the MSB 07 is in Column 49.
50, 51, 562, 563, 54, 55, 56 The next line of the character addressed, the MSB 07 is in Column 56.
57, 58, 59, 60, 61, 62, 63 The next line of the character addressed, the MSB 07 is in Column 63.
64, 65, 66, 67, 68, 69, 70 The bottom line of the character addressed, the MSB 07 is in Column 70.
73,74,75,76,77,78,79, 80 Coding these columns is not essential and may be used for card identification purpose.

EXAMPLE: Letter G

Top Line T
T2
T3
T4
T5
T6
T7
T8
T9

-~ 0000000 = =0wm®nr
O m s as s O N DO
O = = 8 s e aa 0 WO
O = = 00 = = = 0&O0O
- 00002 =20=NOowW®n 2

[ T Sy < IR I =)
O = = m O =m = - O0® O

Bottom Line
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3260

FUNCTIONAL TIMING DIAGRAM

o0
»=00D
W=D
Nz
-~z
o
FSS
[0S
[5S
-p
o»
oo
-
Nno

1-3
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\§§§§% I: Eoooo.:NORMAL
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3260

CHARACTER FONT
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3341/3341A

64-WORD x 4-BIT FIRST-IN FIRST-OUT SERIAL MEMORY

GENERAL DESCRIPTION — The 3341 or 3341A is a 64-word x 4-bit memory that operates in a
first-in first-out (FIFO) mode. inputs and the output are completely independent (no common clocks)
making the 3341/3341A ideal for asynchronous buffer applications.

Special on-chip input pull-up circuits and bipolar-compatible output buffers provide direct bipolar
interfacing with no external components required. Control signals are provided so that both vertical
and horizontal cascading may be easily achieved.

e 1 MHz SHIFT-IN SHIFT-OUT RATE (3341A)
e DIRECT TTL/DTL INTERFACE AT INPUTS AND OUTPUTS
e 16-PIN DUAL IN-LINE PACKAGE
e READILY EXPANDABLE IN EITHER DIRECTION
e ASYNCHRONOUS OR SYNCHRONOUS OPERATION
e CONVENIENT PIN ORIENTATION FOR EASY BREADBOARDING
e UNIQUE TTL INPUT STAGE
PIN NAMES
IR Input Ready
St Shift In
Dn Data Inputs
Qn Data Outputs
MR Master Reset
OR Output Ready
SO Shift Qut
Vss +5 Volt Power Supply
Vpp 0 Volt Power Supply
VGG —12 Volt Power Supply

ABSOLUTE MAXIMUM RATINGS

LOGIC SYMBOL

4 —— Do Qo b— 13
5 —— D1 Q p— 12
6 —— Dy Qp b— 11
7 —— D3 Q3 p— 10
2 —— IR SO p— 15
3 —f S| MR OR p—— 14
I
9
Vgg =Pin 16
Vpp =Pin 8
Vgg=Pin1

Storage Temperature —65°C to +150°C
Operating Temperature
3341ADC, 3341DC 0°C to +70°C
3341DL —B5°C to +85°C
3341DM ~55°C to +125°C
Voltage on all pins except Vpp with respect to Vgg —20 V to+0.3V
Voltage on Vpp —7.0V to+0.3V
BLOCK DIAGRAM
4
DO —a] 3 3 13 Qo
< 2
D i» 5 2 12—> Q
1 - 62-WORD x 4-BIT 5 1
s . MAIN REGISTER I
D) —=f =2 2 1, Q
o 2
o
7 £ 2 o
D3 —— [ — Q3
INPUT
READY 2 o 15 ¢
IR) - j«— SHIFT OUT (SO
P X% I R Bt ‘
SHIFT CONTROL LOGIC
N =] LOGIC / LOGIC | QUTPUT READY (OR)
o 7 7 i
] 9
MR

CONNECTION DIAGRAM
DIP (TOP VIEW)
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3341/3341A

FUNCTIONAL DESCRIPTION:
DATA INPUT:

The four bits of data on the Dg through D3 inputs are entered into the first bit location when both Input Ready (IR) and Shift In (SI) are
HIGH (~Vgg). This causes IR to go LOW (=Vpp), but data will stay locked in the first bit location until both IR and Sl are LOW. Then data
will propagate to the second bit location, provided the location is empty. When data is transferred, IR will go HIGH indicating that the device is
ready to accept new data. If the memory is full, IR will stay LOW.

DATA TRANSFER:

Once data is entered into the second cell, the transfer of any full cell to the adjacent (downstream) empty cell is automatic, activated by an on
chip control. Thus data will stack up at the end of the device while empty locations will “bubble” to the front. tgT defines the time required
for the first data to travel from input to the output of a previously empty device, or for the first empty space to travel from the output to the
input of a previously full device.

DATA OUTPUT:

When data has been transferred into the last cell, Output Ready (OR) goes HIGH, indicating the presence of a valid data at the output pins
Qg through Q3. The transfer of data is initiated when both the Output Ready output from the device and the Shift Out (SO) input to the
device are HIGH. This causes OR to go LOW; output data, however, is maintained until both OR and SO are LOW. Then the content of the
adjacent (upstream) cell (provided it is full) will be transferred into the last cell, causing OR to go HIGH again. If the memory has been
emptied, OR will stay LOW.

Input Ready and Output Ready may also be used as status signals indicating that the FIFO is completely full (Input Ready stays LOW for at
least tgT) or completely empty (Output Ready stays LOW for at least tgT).

RESET:
When Master Reset (MR) goes LOW, the control logic is cleared. When MR returns HIGH, Output Ready (OR) stays LOW, and Input Ready

(IR) goes HIGH if Shift In (SI) was LOW. Since the Data Outputs (Qqg through Q3) are unaffected by MR, Data on Qg through Q3 should be
considered valid only while OR is HIGH.

SPECIAL INPUT CHARACTERISTICS:

The 3341 and 3341A use a TTL-compatible input pull-up circuit. When going HIGH, the TTL driver need only provide 2.2 V minimum. The
input is then internally pulled up to Vgs.

When going LOW, the TTL driver must overcome a maximum current barrier of 1.6 mA at 2 V. Once this current is reached, the input current
drops to 1j.

All inputs are returned to Vgg internally through a switched pull-up resistor.

DC CHARACTERISTICS: DC, DL, DM: Vgg = +5 V 5%, VGG = —12 V 5%, Vpp = 0 V. (Note 1)

SYMBOL PARAMETER MiN TYP MAX UNITS CONDITIONS
ViH Input HIGH Voltage Vgs—1.0 \ Notes 2 and 3
ViL Input LOW Voltage 0.8 \" Note 2
VOH Output HIGH Voltage Vgs—1.0 \Z IoH = 0.3 mA
VoL Output LOW Voltage 0.4 \4 loL = 1.6 mA
v Input Pull-up 2.0 \ Vgg =4.75 V
" Initiation Voltage 2.2 v Vgg = 5.25 V
Vip Peak |nput.Current Vgg—1.5 v
Voltage Point
WH Input HIGH Current 250 uA Note 2,V = Vgs—1.0 V
hL Input Leakage Current 30 MA Note 2,ViN =0 V
hp Input Barrier Current 1.6 mA Note 2
12 mA 3341DC, 3341ADC
'aG Vg Current 16 mA 3341DL, 3341DM
45 mA 3341DC, 3341ADC
'oD VDp Current 60 mA 3341DL, 3341DM
450 mW 3341DC, 3341ADC
Pp Power Dissipation 500 ey 3341DL, 3341DM
NOTES:

1. See Operating Temperatures on preceeding page.
2. Inputs include Dg — D3. Master Reset, Shift In, and Shift Out.
3. Internal pull up circuits are provided on all inputs to insure proper HIGH level.
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3341/3341A

AC CHARACTERISTICS: Vgg=+5V 5%, Vpp =0V, Vgg = 12 V 5% (Note 1)

SYMBOL PARAMETER 33414 DC 3341 DC, DL, OM UNITS CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX
tiIRH Input Ready HIGH Time 50 400 90 300 550 ns Fig. 1, Note A, Note F
tRL Input Ready LOW Time 100 550 138 300 550 ns Fig. 1, Note B
tOVH Control Overlap HIGH Time 80 100 ns Figs. 1 and 2, Note 4, Note K
tovL Control Overlap LOW Time 80 100 ns Figs. 1 and 2, Note 4, Note L
tDH Data Input Stable Time 200 400 ns Fig. 1
tpp Data Input Delay Time 0 25 ns Fig. 1, Note C
tORH Output Ready HIGH Time 70 450 90 | 300 500 ns Fig. 2, Note G
tORL Output Ready LOW Time 70 550 170 | 450 850 ns Fig. 2, Note H
BT Data Bubble-through Time 16 32 us Note 5
tpv Data Valid After S| or OR 75 75 ns Fig. 2, Note J
tMRW Master Reset Pulse Width 400 400 ns Note 7
tDA Data Output Available Time 0 0 ns Fig. 2
CIN Input Cap. of Data and Control Lines 7.0 7.0 pF f=1MHz, ViN = Vss
CMR Input Cap. of MR 7.0 15 pF f=1MHz, VMR = Vss
NOTES:

4, Control signals include Input Ready, Shift In, Output Ready, and Shift Out.

5. This parameter defines total time from the time data is loaded into the first word location to the time it is available at Qg — Qg with FIFO
initially empty. Conversely, tgT also defines the time required for an empty space to propagate from the last word location back to the first
word location. When the FIFO is full, this is the time from the HIGH to LOW transition of OR to the LOW to HIGH transition of IR.

6. 1 TTL load +20 pF.
7. The MR input overrides all other control functions. It resets the control register and the input and output control logic while disabling any
St or SO inputs.
TIMING DIAGRAMS
INPUT TIMING OUTPUT TIMING
(H)
READY
READY .. tau!A VoL torn'® o
v
‘OVH"! '<'ovn.-| ‘ovn—j " : L’|
Vin SHIFT Vin
SHIFT IN out
ViL ViL
"‘ l‘_'DD(C) r‘—'DD -~ },(DA _.‘ A
v : ) v,
DATAIN "IH SXYRRRRRXXXTAF50% 50% W oATAOUT ~OH PR\ 5o, 50% X /\XXXXXXXXK/
Bo0a) QRN Ton 009 v, NI o YRR

1N !

L—‘DH—’Z

Figure 1

Input data must remain stable during timing window tpy. Both S|
and IR must be HIGH for tgyH. Similarly, both S and IR must be
LOW for toy..

NOTES:

A,

B.

C.

t)RH is referenced to the positive going edge of IR or SI, which-
ever occurs later.
tygL is referenced to the negative going edge of IR or SI, which-
ever occurs later.
tpp is referenced to the positive going edge of IR or SI, which-
ever occurs later.

. tovH is referenced to the positive going edge of IR or Sl, which-

ever occurs later.

. tovL is referenced to the negative going edge of IR or SI which-

ever occurs later.

. Data must be stable for tpy or tjRH, Whichever is shorter,

Figure 2

Both SO and OR must be HIGH for tgyH. Similarly both SO and
OR must be LOW for toy|. Data will remain stable for tpy after
both SO and OR are LOW,

NOTES:

G. toRrH is referenced to the positive going edge of OR or SO,
whichever occurs later.

H. toRp is referenced to the negative going edge of OR or SO,
whichever occurs later.

J. tpy is referenced to the negative going edge of OR or SO,
whichever occurs later.

K. toyH is referenced to the positive going edge of IR or S|, which-

ever occurs later.
tovL is referenced to the negative going edge of IR or Sl, which-
ever occurs later.
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3341/3341A

EXPANSION OF 3341 TO N-WORD BY 12-BIT FIFO

COMPOSITE IR COMPOSITE OR

GT—OQ———W S0 R ) IR S0

L —s oR si oR st oR Do—
D -4 00 Qo Do Qo Do Qo p—
—o; 3B g oy 3341 o py 3341 o o a
— 02 Q2 D2 D2 Qp—
129N78
—fos 0. [ ap—
3 3 s 3 720N74
. MR MR MR
HI iN
—cr afo— T
cp — c» ajo—
Cp
04 R SO R SO IR 50— ?
—o st OR s OR st OR Dc 1

—o a Q aol— SHIFT OUT
0 33 20 D0 5349 20 D0 gy 90
b 3] Qi D1 Q D1 Q1 p—
—o a 02 02 azb—
—os a3 03 o3 03 azp—
MR MR MR

R S0 IR SO IR sop——
s oR st oR si OR {>0—J
1% Qo Do Qo Do Qo p—
o, 31 o 0 31 o 0y 331 g
~—4 02 Q2 D2 Q: D2 Qp—
—{ 03 Q3 03 Q3 D3 azf—
MR MR MR
? Y T FASTER RESET.

NOTE: Composite Shift In should be LOW when Master Reset goes HIGH. Input data may be changed after Composite IR goes LOW. Compo-
site IR will not go HIGH until Composite Shift In goes LOW. When Composite IR goes HIGH, FIFO’s will accept new data. 3341’s will operate
at full speed if these rules are followed.




3342/3347
QUAD 64-QUAD/80-BIT STATIC SHIFT REGISTERS

GENERAL DESCRIPTION — The 3342 and 3347 are Static Shift Registers in Quad 64-bit and Quad LOGIC SYMBOL
80-bit organizations, respectively. An on-chip clock generator provides appropriate internal clock
phases from a single external TTL-level clock input. Passive on-chip input pull-up resistors allow 3 6 10 15
direct TTL compatibility on all inputs. The outputs are capable of driving a single TTL load directly l I l [
without the need for external components. Both the 3342 and 3347 are manufactured with the D1 D2 D3 Ds
p-channel silicon gate technology. They are available in ceramic or plastic 16-pin Dual In-line 2 ~{Recy
Packages in the commercial temperature range, 0°C to +70°C. 5 — Rec L_cp
R
e SINGLE TTL COMPATIBLE EXTERNAL CLOCK 9 —Recs
e DIRECT TTL COMPATIBILITY M—Recan 4, a3 a4
e 1.5 MHz OPERATION GUARANTEED I l l I
® LOW CLOCK CAPACITANCE H H 13 3
e INPUT OVERVOLTAGE PROTECTION
e EXTERNAL RECIRCULATE CONTROL Vew = Pi
© 16-PIN CERAMIC OR PLASTIC DUAL IN-LINE PACKAGE ss = Pin 16
Vpp =Pin 8
PIN NAMES Vgg = Pin 12
Qn Data Outputs Vss +5-volt Power Supply
Dn Data Inputs VpD 0O-volt Power Supply CONNECTION DIAGRAM
Recp Recirculate Inputs VGG -12-volt Power Supply DIP (TOP VIEW)
CP Clock Pulse Input
S
ABSOLUTE MAXIMUM RATINGS O'E 1 16 :'VSS
All Inputs Including Clock {(Note 1) -20V to +0.3 V Recq E 2 15 j Dg
Vgg (Note 1) -20V to +0.3 V
Vpp and Outputs (Note 1) -7.0V 10 +0.3V 1] s 14 Reca
Output Current when Output is LOW (Note 2) 10 mA QZE a 13 :l Q4
Storage Temperature -55°C to +150°C
Operating Temperature 0°C to +70°C ReczE 5 12 ;j VGG
NOTES: o
2 6 11 cp
1. All voltages with respect to Vgs: E :]
2. LOW logic level is most negative level and HIGH logic level is most positive. Q3E 7 10 j D3
Vop [] s 9 [ JRec3
LOGIC DIAGRAM
Vop Q3 D2 Recg Q2 D1 Rec1 Q1
n-BIT n-BIT
REGISTER REGISTER
1
n-BIT n-BIT
REGISTER REGISTER
VGG D3 CP Q4 Recq Dg Vss




FAIRCHILD MOS MEMORY PRODUCTS ¢ 3342/3347

FUNCTIONAL DESCRIPTION — The 3342 and 3347 are Single Phase Static Shift Registers. Data is accepted at the inputs when the external
clock is HIGH. Data is available at the outputs after the negative clock transition as illustrated in Figure 1. All inputs are connected by an MOS
transistor to Vgg allowing complete TTL compatibility. The recirculate inputs allow data to be entered externally (LOW logic level) or
internally recirculated in the registers (HIGH logic level). The output stageslare push/pull amplifiers and can drive one TTL load.

DC REQUIREMENTS: Vgs=#5.0V 5%, Vpp =0V, Vgg =-12V #5%, Ta = 0°C to +70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS

ViH Input HIGH Voltage Vgg -1.0 v Notes 1 and 2

Vi Input LOW Voltage VGG 0.80 \Y Note 1

DC CHARACTERISTICS: Vgg=+5.0V #5%, Vpp =0V, Vgg =-12 V #56%, Ta = 0°C to-+70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS

VoH Output HIGH Voltage 2.4 Vss \ loy =-0.56 mA

VoL Output LOW Voltage (] 0.4 \ lop =-1.6 mA

K Input HIGH Current -0.10 mA VN = Vgg -1.0 V, Note 1

i Input LOW Current -1.6 mA Vin = 0.4V, Note 1

N Input Leakage Current 1.0 vA V|n =-5.0V, Note 1
VGG = Vss

Ibp Vpp Current 28 mA

[leYe] Vgg Current 12 mA

Iss Vgg Current 40 mA

Pp Power Dissipation 380 mw tpwH = 265 ns, f = 1.5 MHz

NOTES:

1. These parameters apply to all data, recirculate, and clock inputs.

2. On-chip pull-up resistors are provided on all inputs to effect the proper logic level when driving with TTL/DTL.
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FAIRCHILD MOS MEMORY PRODUCTS ¢ 3342/3347

AC REQUIREMENTS: Vgg=+5.0V +5%, Vpp =0V, VGG =-12 V 5%, T = 0°C to +70°C. (Note 4)

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
f Operating Frequency 0 1.6 MHz Note 4
tPWH Clock Pulse Width HIGH .265 10 us Note 3
tpwiL Clock Pulse Width LOW .320 us
. i Clock Rise and Fall Times 1.0 us
(10% to 90%)
tps Data Input Set-up Time 200 ns
tpH Data Input Hold Time 100 ns
tRs Recirculate Set-up Time 200 ns
tRH Recirculate Hold Time 130 ns
NOTES:
3. Outputs remain valid until negative-going edge of next clock pulse.
4. 1/f=tpyy + tpy + tr + tf.
AC CHARACTERISTICS: Vgg=+5.0 V:256%, Vpp =0V, VGG =-12 V 5%, To = 0°C to +70°C.
SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
tA Clock to OQutput Delay 265 ns C_L=10pF
Load = 1 TTL Input
CIN Capacitance 5.0 pF VN = Vss.
(All Inputs Including Clock) f=1.0 MHz
WAVEFORM
ViH ‘.l‘r'ﬂ-— ——’!,r IPWL Ai
cLOCK 0%
ViL 10% I , 10% 10%
t
| PWH ] |<——>|tDH
Vik 90% | | 90% \
Vi \ 10% 10%
IL
| “ |
VoH
DATA OUTPUT l | ><
VoL L
i tRS II |<—tRH ->'
ViH
RECIRCULATEN 90% || %0%
ViL N 10% 10%
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3348/3349

HEX 32-BIT STATIC SHIFT REGISTER

GENERAL DESCRIPTION — The 3348/3349 contains six separate 32-Bit Static Shift Registers
constructed in a single chip using P-channel enhancement mode silicon gate MOS technology.
Only two power pins, Vgg and Vg, are needed for circuit operation. An on-chip clock generator
provides all internal clock phases from a single TTL clock pulse. Each output is a bare drain, and
therefore requires a 7.5 k2 load resistor to VGG A recirculate data input allows the user to either
enter data from the outside (LOW logic level) or to internally recirculate the contents of the regis-
ters (HIGH logic level).

The 3348 is available in a 24-pin ceramic Dual In-line Package and the 3349 is available in a
16-pin plastic or ceramic Dual In-line Package. The 3348 option provides an output disable pin
for wired-OR operation. The outputs are disabled when Qutput Enable is HIGH.

SINGLE TTL EXTERNAL CLOCK
INPUT OVERVOLTAGE PROTECTION

[} ® SINGLE POWER SUPPLY OPERATION
[ ] [ ]
® LOW CLOCKLINE CAPACITANCE [ ]
L] (]
[ ] [ ]

INTERNAL RECIRCULATION CONTROL
DC TO 1 MHz OPERATION GUARANTEED
OUTPUT DISABLE CONTROL (3348 ONLY)
SINGLE ENDED (BARE DRAIN) BUFFERS

TTL COMPATIBLE INPUTS
CASCADE CAPABILITY

PIN NAMES
D, Data Inputs
Q, Data Outputs
R Recirculate Input
cP Clock Pulse
OE Output Enable

ABSOLUTE MAXIMUM RATINGS

All Inputs, VGG —22V to +0.3 V
All Outputs —19V to+0.3 V
Output Current +10 mA
Storage Temperature —55°C to +150°C
Operating Temperature 0°Cto +70°C

Note: All voltages with respect to Vgg.

BLOCK DIAGRAM

Dg b5 b4

Lot
—04-—8

-

RECIRCULATE
CONTROL

cLock
INPUT

CLOCK 32817 3287 32817 32817 32817
GENERATOR REGISTER REGISTER REGISTER REGISTER REGISTER
i 1 TT I TT T 11 1T
] Jul| i L1 )

e 1 1 e 1

outPuT
ENABLE
(3348 ONLY)

2

LOGIC SYMBOL

22/13 23/14 24/15 1 2 i
Dy D2 D3 D4 Ds Dg
5/4 ——R
3348/49 crlo-7/6
18 —{OE .
Qi Q2 Q3 Q4 Os Q6
17/12 14/11 13/10 12/9 11/8 8/7

CONNECTION DIAGRAMS

vee []

DIP (TOP VIEW)

3348

ps [
s []
os [
ne [
" O

Cam
as [
ne [
ne [
as [
ag [

3349
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FAIRCHILD MOS INTEGRATED CIRCUITS » 3348/3349

FUNCTIONAL DESCRIPTION — The 3348/3349 is a two-phase static shift register. The single external clock phase generates two shift phases
as well as a static operation phase via the on-chip clock generator. Data is accepted at the inputs after the negative-going transition of the exter-
nal clock. Output information is available after the positive clock transition as illustrated in Figure 1. For long-term storage, the external clock
should be held HIGH.

DC REQUIREMENTS: Vss =5V 5% Vgg=—12%1V, Tp = 0°C to 70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
ViH Input HIGH Voltage Vgs—1.5 \ All Inputs Including Clocks
ViL Input LOW Voltage 0.6 \" All Inputs Including Clocks
Ry Output Load Resistor to Vg 7.5 kQ

DC CHARACTERISTICS: Vsg =5V 5%, Vgg =—12%1V, Ta = 0°C to 70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
7500 Q Load to Vg
VOH Output HIGH Voltage Vgs—1.2 \"
Vgs =475V, Vgg =—-11V
hN Input Leakage Current 1.0 uA VIN=0V
IgGg VGG Current 27 mA Vgg=-12V,Vgs=5.0V

AC REQUIREMENTS: Vgg =5V 5%, VGg = —12 £1V, Ta = 0°C to 70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
f Operating Frequency 1.0 MHz

tPWL Clock Pulse Width LOW 0.35 50 us

tPWH Clock Pulse Width HIGH 0.6 us

tr, tf Clock Rise Time and Fall Time 0.5 us

tDsS Input Data Set-Up Time 180 ns

tDH Input Data Hold Time 40 ns

tRPW Recirculate Pulse Width 350 ns

tRS Recirculate Set-Up Time 225 ns

tRH Recirculate Hold Time 100 ns

AC CHARACTERISTICS: Vgg=5V 5%, Vgg=—12%1V, Ta =0°Cto 70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
tA Clock to Data Out Delay Time 125 520 ns C_=0t0 20 pF, R_=7.5kQ
teQ Output Enable Time Delay (3348 Only) 350 ns

CL=20pF, R_=7.5kQ to Vgg

Do Output Disable Time Delay (3348 Only) 350 ns

90%

W — — — — — —_
cLock
PULSE

Vi — — —— — g A S

100%

RECIRCULATE
CONTROL

DATA
OuTPUT

outpur VH—=— ————— — — —
ENABLE
(3348 ONLY)
/71 (G

Fig. 1. 3348,3349 Timing Diagram and Voltage Waveforms
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3351
40x9 FIRST-IN FIRST-OUT MEMORY

GENERAL DESCRIPTION — The 3351 is a First-In First-Out (FIFO) Memory used in data rate LOGIC SYMBOL
buffering applications. The 3351 has a capacity of 40 nine-bit words. The words are accepted at the
input, automatically shifted toward the output, and removed at any rate in the same sequence in
which they were entered.
The 3351 has status indicators on both the input and output to signal an available empty input or a
valid data word at the output. It also has separate input and output enable lines, in addition to a 26—1{Do Qof—3
master reset line. A unique input stage interfaces to TTL without external components. The 3351 is 25—0D, Qit—a
manufactured using the p-channel Isoplanar silicon gate process with ion-implantation. 24—D, 82 —2
. 23—D3 3
e 2MHz (3351-1) AND 1 MHz (3351-2) DATA RATES 22—Dg4 3351 Qaf—7
e INDEPENDENT ASYNCHRONOUS INPUTS AND OUTPUTS g(‘): [D)g 40-WORD 82 : g
e FULLY TTL COMPATIBLE 19—|o7 Yo az |10
e 3-STATE OUTPUTS 18— Dg Qgf—11
e INPUT AND OUTPUT ENABLES Foa 3 XPh
e EXPANDABLE IN EITHER DIRECTION 17— si MR ORf—12
e STATUS INDICATORS ON INPUT AND OUTPUT v
e 28-PIN CERAMIC DUAL IN-LINE PACKAGE 15
PIN NAMES
Qn Outputs IR Input Ready Vgg = Pin 28
Dn Data Inputs OR Output Ready Vpp = Pin 14
VIR Master Reset TE Input Enable Vgg = Pin 1
Si Shift In OE Output Enable
SO Shift Out
ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAM
VGG and Inputs —20V to +0.3 V DIP (TOP VIEW)
Vpp and Outputs —~7.0V 10 +0.3V
Output Sink Current 5.0 mA
Storage Temperature —B55°C to +150°C
Operating Temperature 0°C to +70°C Y
NOTE: All Voitages with respect to Vgg. VSE‘ ) 28] V_SS
oE [ 2 27 1E
BLOCK DIAGRAM 3 2651 09
DD 1D2D3D4 D5 Dg D7D, a4 ol
001020304 D506 D70g
LIl a2 s 241d0;
40x9 oz]6 231 03
INPUT
™ BUFFERS '“Z‘;g?’;ﬁ;;"” SUFFERS B 07 221404
ARRAY o5 [ 8 211 pg
|
o|00|1olzolgol4 O50|607(])3 0540 201 0g
a; 10 1930y
INPUT i OUTPUT ag 11 18[JDg
READY (IR) CONTROL READY (OR) or] 12 1703 81
1 2 LOGIC 40
3-39 so4 13 16 IR
] vppl 14 15[ MR
OK:PUT SHIFT IN (SI) SO} OUTF‘l?T
IN (S ;:i } SHIFT OUT (SO}
TE MASTER OEF
ENABLE (TE) Aveer () ENABLE (OF)




FAIRCHILD MOS INTEGRATED CIRCUIT « 3351

FUNCTIONAL DESCRIPTION — The 40 by 9 memory array is under the constant control of a control logic network (See Fig. 1). Each word
position in the array is clocked by a control register, which also stores a marker bit;a **1" signifies that that position’s data is filled and a “’0""
indicates a vacancy at that location. Each control register clocks data from the preceding nine data flip-flops to its own set of nine data
flip-flops. The register logic detects the status of the preceding and succeeding registers’ marker bits to determine when to clock its data
flip-flops. When data has been transferred from location *’n’’ to location ““n+1'’, the n+1 control circuitry changes the marker bit at control
register ‘‘n”’ from a "1"" to a "0, indicating that the data at location “n’" has been transferred elsewhere in the array. This /0" will then
propagate back to the first control register signifying that the FIFQO is capable of accepting more data.

| ,
| | | |
! S Q i s Q S Q
| —CP cpP I cp !
R Q c! R alo { R ajo—
|
[ | | |
pATA | | [
REGISTERS I
— s o s o+ s o
| e | e | Per [
' R Q c| R Q GI R Q OI_
S T I I N
I |
| ! | | —1 |
- | .
CONTROL conTrOL[ T CONTROL
Soniror | Locic | | togic | | Logic | |
| BIT “n—1" - BIT “n" BIT “n+1"
| b | ' Fig.1
ig.
1l 1 ___ 1 __

The 3351 buffers the first and last control registers and uses them as input/output status indicators. Since all status marker ‘“0’’s propagate
toward the first control register, a ‘0" at the first register indicates the FIFO is ready to clock in more data. Likewise, all **1'’s propagate
towards the last control register, and a “’1"" here means that data is valid at the outputs.

A Master Reset control is provided to set all the control registers’ status markers to “‘0”’. Note that the data registers are not reset by MR.

SHIFT IN (S1), INPUT READY (IR) — A LOW to HIGH transition of the Shift In command does two things: 1) the first control register is
enabled, permitting input data to be loaded into the first set of data registers and setting the first marker bit to a “1"’, and 2) the second control
register is locked out by means of an inverted S| command. At this point, data from the first data register cannot be transferred to the second
data register. The Input Ready signal indicates the status of the first marker bit and accordingly goes LOW(not ready ).

The HIGH to LOW transition of the S| locks out the first control register and causes data from the first data registers to propagate down the
FIFO under the control of the control logic. This action sets the first marker bit to a /0"’ and the Input Ready returns HIGH (input ready).
When the FIFO becemes full, the IR will stay LOW after S| returns LOW and any further S| commands will be ignored by the circuit. When a
0" ripples back from the last to the first control register the Input Ready (IR) will return to HIGH (if St is LOW).

S! / \

IR READY READY
NOT READY _ FIFOFULL Fig. 2

INPUT ENABLE (iE) — A HIGH on the Input Enable disables the Sl input and the current-sourcing capability of the special TTL puli-up
networks of the data inputs and the SI. A LOW enables these inputs.

SHIFT OUT (SO), OUTPUT READY (OR) — The HIGH to LOW transition of Shift Out command disables the clocking line of the last control
register and changes the 40th bit marker to a ““0"”. The Output Ready is then forced LOW. Note that data is not transferred from the 39th
position to the 40th position on this edge. When SO makes the LOW to HIGH transition, the FIFO is again under control of its control logic
circuitry, new data is transferred to the 40th location and the 40th marker bit is reset to a “1”". The Output Ready returns to HIGH, signifying
the new data at the output leads is now valid.

When the FIFO is empty, the OR remains LOW after SO goes HIGH. SO commands will be ignored until a **1"’marker ripples down to the last
control register, after which the OR goes HIGH (if SO is HIGH).

SO

OR  READY | READY
l

NOT READY | FIFO EMPTY

—
DATA OUTPUTS VALID Fig. 3
OUTPUT ENABLE (OE) — A HIGH on Output Enable forces the nine outputs to a high impedance state, disables the shift out command, and

disables the current-sourcing capability of the special TTL pull-up network of SO. A LOW again enables SO, and the outputs revert back to
their normal TTL states.

MASTER RESET (MR) — A LOW on Master Reset sets all the control logic marker bits to 0. Consequently, IR will go HIGH (if SI is LOW)
and OR will go LOW, indicating that the FIFO is now empty.
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3351

DC REQUIREMENTS: Vgg = 5.0 V +5%, Vpp =0 V, VGG = —12 V 5%, Ta = 0°C to +70°C.

33511 LIMITS 33512 LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
ViH Input HIGH Voltage Vgs—1.0 Vgs+0.3 Vgs—1.0 Vgst+0.3 Vv Note 1
ViL Input LOW Voltage VGG 0.8 VGG 0.8 \% Note 1
DC CHARACTERISTICS: Vgg = 5.0 V 5%, Vpp =0V, Vgg = =12 V £5%, Tp = 0°C to +70°C.
33511 LIMITS 33512 LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
VOH1 Output HIGH Voltage Vgs—0.5 Vgs—0.5 \ IoH = 50 LA
VOH2 Output HIGH Voltage 24 24 Vv lIoH = —0.2mA
VoL Output LOW Voltage 0.4 0.4 \2 loL=1.6mA
. Fig. 2, Note 1
Vi Pull Up Initiation Voltage 2.2 2.2 \%
N = —0.12 mA
Vip Peak Current Voltage Vgg—1.6 Vgs—1.5 \ Fig. 6, Note 1
hip Peak Current 1.6 1.6 mA Fig. 6, Note 1
Fig. 6, Note 1
hH Input HIGH Current 0.22 0.22 mA
ViN = Vss—1.0V
Fig. 6, Note 1
hL Input LOW Current 50 50 HA
VIN=04V
Ipp Vpp Current 65 50 mA
FeYe) VGgG Current 10 8.0 mA
Pp Power Dissipation 520 420 mA
AC REQUIREMENTS: Vgg = 5.0 V +5%, Vpp =0V, VGgg = —12 V 5%, Tp = 0°C to +70°C.
SYMBOL PARAMETER 33511 LIMITS 33512 LIMITS UNITS CONDITIONS
MIN MAX MIN MAX
tDs IE Disable Set-Up Time 20 20 ns Fig. 6
tDH 1E Disable Hold Time 20 20 ns Fig. 6
tiES |E Enable Set-Up Time 0 ] ns Fig. 6
YEH 1E Enable Hold Time 0 0 ns Fig. 6
tDsS Input Data Set-Up Time 0 0 ns Fig. 6
tDH Input Data Hold Time 220 440 ns Fig. 6
tSIH SI HIGH Time 220 440 ns Fig. 6
tsiL SI LOW Time 280 560 ns Fig. 6
toDs OE Disable Set-Up Time 20 20 ns Fig. 8
toDH OE Disable Hold Time 20 20 ns Fig. 8
tOES OE Enable Set-Up Time 0 0 ns Fig. 8
tOEH OE Enable Hold Time 0 0 ns Fig. 8
tsoL SO LOW Time 200 400 ns Fig. 8
tSOH SO HIGH Time 300 600 ns Fig. 8
tRPW MR Pulse Width 100 200 ns Fig. 8
tRS MR to Si Set-Up Time 0 0 , ns Fig. 8
AC CHARACTERISTICS: Vgg = 5.0 V #5%, Vpp =0V, Vgg = —12 V 5%, Ta = 0°C to +70°C.
33511 LIMITS 33512 LIMITS
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
tS|—IRHL SI to IR Delay Time 220 440 ns Fig. 6, Note 2
tSI—IRLH Sl to IR Delay Time 280 560 ns Fig. 6, Note 2
tSO—ORLL SO to OR Delay Time 200 400 ns Fig. 7, Note 2
tSO—ORHH SO to OR Delay Time 300 600 ns Fig. 7, Note 2
tMR—IR MR to IR Delay Time 300 480 ns Fig. 8
tMR—OR ‘MR to OR Delay Time 240 480 ns Fig. 8
BT Bubble-Through Time 9.0 15 us Fig. 7, Note 3
tg Output Enable Time 300 600 ns Fig. 7
tD Output Disable Time 300 600 ns Fig. 7

NOTES: 1. Includes all Data Inputs, E, OE, S1, SO and MR. (See Feedback Resistor, Figure 2).
2. HL means positive-going edge of first signal to negative-going edge of second signal, etc.
3. Forward and reverse.
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FAIRCHILD MOS INTEGRATED CIRCUIT » 3351

TYPICAL INPUT CHARACTERISTICS

2.0, - 1000. T
Vgs - 50V N Ves=+50V |
Voo = -12V N\ VGG = -12V ]
Ta =+25C \ Ta=+25°C ]
16 *
Vip[hp ¢ it N
| 100 [—
< a
€ >
.12 e \\ V)
1 p ] \,
@ z 10
«
3 o8 o —
. @ hH +—
2 \ &
z [~ I~
\k § ! Vip. ip T
04 £
iH
| Yy
o / vy, o1
0 1.0 20 30 40 5.0 0 1.0 20 3.0 a0 5.0

INPUT VOLTAGE - V
Fig. 4

INPUT VOLTAGE - V
Fig. 5

TIMING DIAGRAMS

]

oS —] |- —| J=—tioH fa— 1SIH — e t51L —=]

HES =] |- | j=tiEH

Si l

—=| DS |=-tDH-=] |

DATA DATA TATA DATA BATA
weors ZZA STABLE Z A STABLE v A STABLE G STABLE
[ — I : fo——ef—tsi - 1RHL
" L L [ erorm
Fig. 6 INPUT TIMING
[3

10D~ = ~=| |—tooH

|
fo— tS0H —wf—t50L —=|  t0ES ]| |- | |=—toEH

S0 II l. l

ja——et—1s0 - ORLL

L

) (3 fo——etf—1s0 - ORHH
DATA
ouwors vz v [ e P77 2 v [llIII[[] vawe
OUTPUT HIGH

IMPEDANCE STATE

KEY:

m OUTPUT TRANSITION

Fig. 7 BUBBLE-THROUGH

I__'RPW—" {{ {L
— 1T IF
MR I l
tRS —| } 40 PULSES |
s | l I l
{6 L
p— 1T LA
}.——o‘.——'MR - IR l
R I
| | e
{L { L
L4 17
so L I '
l——f-‘m - OR } 8T -
o 2 i

{
17

Fig. 8 OUTPUT TIMING
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢« 3351

HFSNENEEEEE

LA

FLOW
—
Do Qo Do Qo p——
Dy [o]] Dy Q p—
D2 Q2 —— D2 Qpr—
D3 Q3 D3 Q3 P
D4 Qq Da Qg p—
Ds 3351 as Ds 3351 asf—
0g # Qg Dg #2 Qg [
Dy Qy D7 Q7 p—
og Qg Dg Qg —
IE OE jJo—_ r=ve i3 OE jJo—
IR Nle] = = R SO +—
] OR st OR p—
MR MR
Fig. 9 SIMPLE WORD EXPANSION
FLOW
—
Do Qo Do Qo p—
Dy Q Dy Q
D2 Qz D2 (7] masd
D3 Q3 D3 ]
D4 Q4 D4 Qg F—
Dg 3351 Qs Dg 3351 Qg pb—
Dg # Qg Dg #2 Q¢ —
07 Q7 D7 Q7 p—
Dg Qg Dg Qg —
IE OE [O—1_ =0} IE OE jJO—
R K] = ' = IR SO p—
Si OR st OR P
MR MR B
Q
1/2
9602 *
Q

= - ?

Fig. 10 HIGH SPEED WORD EXPANSION
Vss

2.4kQ

puTt

output ©

ALL DIODES 1N4152
*INCLUDES SCOPE AND
JIG CAPACITANCE

68 kQ 20 pF*

VGG

NOTES:
A. Allinput t, and t5: 10 ns.
B. All times measurements referenced to 1.5 Jevel,

Fig. 11 QUTPUT LOADING

* Adjust pulse width for tgy,
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3355/2533
1024-BIT STATIC SHIFT REGISTER

GENERAL DESCRIPTION —The 3355/2533 is a single phase 1024 -Bit Static Shift Register with LOGIC SYMBOL
an on-chip clock generator that is driven by a single phase TTL clock. A multiplexer is provided to
select from two input sources. A unique on-chip input pull up circuit allows interfacing directly 6
from TTL to all inputs without external components.
The 3355/2533 is manufactured with the P-channel Isoplanar process and is available in 8-pin
ceramic or plastic Dual In-line Packages in the commercial temperature range. 5 y P
1
e 4.0 MHz (3355) AND 1.5 MHz (2533) GUARANTEED OPERATION 3 ——— SEL apF—1
e TTL COMPATIBILITY 7 D2
e SINGLE PHASE TTL CLOCK
e LOWCLOCK CAPACITANCE
e OPEN RECIRCULATE LOOP Vgg =Pin 8
e 8-PIN CERAMIC OR PLASTIC DUAL IN-LINE PACKAGE Ve = Pin4
DD ~
PIN NAMES Vg =Pin 2
gn g::: 'c;‘:t‘:::t CONNECTION DIAGRAM
. DIP (TOP VIEW,
SEL Data Input Select ( )
CP Clock Input
ABSOLUTE MAXIMUM RATINGS Q [: 1 5 :l Vss
VGG and Inputs -20 V to +0.3 V
Vi D
Vpp and Outputs -7.0V to +0.3V e E 2 8 : 2
Output Sink Current 10 mA
Storage Temperature -55°C to +150°C SEL E 3 7 j cP
Operating T t 0°C to +70°C .
perating Temperature VDDE4 8 :D1
Note: All voltages with respect to Vgg.
BLOCK DIAGRAM
SEL cp
I T
CLOCK
GENERATOR
D1 O——
1024-8IT
REGISTER —0a
D2
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3355/2533

FUNCTIONAL DESCRIPTION — The 3355/2533 is a single phase 1024-Bit Static Shift Register. Data is loaded into the register on the
negative transition of the external clock.

The Select Input allows data to enter the register from either Dq or Dp. Dq is selected with a LOW on Select and D2 is selected with a HIGH
on Select, This feature allows recirculating of data around all of a cascaded bit string without external logic.

Input Characteristics — The 3355/2533 has a unique pull-up circuit on each input, including the clock, to ensure TTL compatibility. P-channel
MOS requires a resistor to pull a TTL output from the HIGH state of 2.4 V toward the +5.0 V power supply (to a minimum of Vgg—1). A
voltage controlled resistor performs this pull-up function but does not load the TTL output in the LOW state (see Figures 3 and 4).

Output Characteristics — Each output will drive one unit TTL load (1.6 mA at 0.4 V) directly or another unit Shift Register load without any
external components.

DC REQUIREMENTS: Tp =0°Cto +70°C, Vgg = +5.0 V 5%, Vpp =0V, VGG = -12 V 5%

3355 2533
SYMBOL PARAMETER IT! NDITIONS
TE MIN MAX MIN MAX UNITS CONDITIO
ViH Input HIGH Voltage Vgg -1 Vgg +0.3 Vgg -1 Vgg +0.3 \ Note 1, Note 2
ViL Input LOW Voltage \/ele) +0.8 Vaga +0.8 v Note 1
DC CHARACTERISTICS: Tp =0°C to +70°C, Vgg = +5.0 V 5%, Vpp =0V, VGG = -12 V 5%
3355 2533
YMB ETER UNITS CONDITIONS
s oL PARAMETE MIN MAX MIN MAX o
VoH Output HIGH Voltage Vgg -1 Vgg -1 \" loy = -0.1 mA, Note 2
VoL Output LOW Voltage 0.4 0.4 \% loL = 1.6 mA
" Pull-up Initiation Voltage 2.2 2.2 \" Note 1, Figs. 3and 4
Vip Peak Current Voltage Vgg -1.5 Vgg -1.5 \ Note 1, Figs. 3and 4
p Peak Input Current 1.6 1.6 mA Note 1, Figs. 3and 4
") Input HIGH Current 0.22 0.22 mA Note 1, V|N = Vgg -1.0 V
liL Input LOW Current 30 30 uA Note 1, VN = 0.4 V
Ipp Vpp Current 34 35 mA
fele) Vgg Current 15 12 mA Max Operating Frequency
Pp Power Dissipation 446 398 mwW
AC REQUIREMENTS: Ta = 0°C to +70°C, Vg = +5.0 V 5%, Vpp =0V, Vgg = -12 V 5%
3355 2533
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX
f Operating Frequency 0 4.0 0 1.5 MHz
tpPWH Clock Pulse Width HIGH 0.095 100 0.35 100 us
tpwiL Clock Pulse Width LOW 0.135 oo 0.25 o us
t Data Set-Up Time 25 40
DS P ne Fig. 1, Note 3
tDH Data Hold Time 0 0 ns
tss Select Set-Up Time 40 70 ns
tgH Select Hold Time 10 10 ns
AC CHARACTERISTICS: Tp =0°C to +70°C, Vgg = +6.0 V 5%, Vpp = 0V, VGG = -12 V 6%
3355 2533
SYMBOL PARAMETER UNIT: NDITIONS
A MIN MAX MIN MAX S co 0
tA Clock to Output Delay 215 300 ns Fig. 2
CIN Input Capacitance 5 5 pF Note 1
CouTt Output Capacitance . 5 5 pF
NOTES:

1. Applies to inputs D4, Dy, Clock and Select.

2. See Inp

ut Characteristics.

3. 1y, ty = Clock Transition Time = 0.5 us maximum. I/f = tpyyq + tpw + tr + tf.
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3355/2533

INPUT CURRENT — mA

TIMING DIAGRAM AND AC LOAD

TIMING DIAGRAM

Vin fo—tPwH—=] | WL
o SL; f 90%
viL _ I—tos: L = ton 10%
ZZ INPUT DATA INPUT DATA
DATA INPUT %E CAN CHANGE CAN CHANGE
= tss =] | tsH
L~
RECIRCULATE /ZZ CH%\J:;E % 7/ //

VoH

DATA OUTPUT x:

VoL

-——— tA —-—|
NOTE: Data inputs and Select must be above 90 % or below 10 % during valid time.
Fig. 1
AC LOAD
Vss
24k
—l1
J_ IN
68 k I 20 pF
VGG
Fig. 2

TYPICAL INPUT CHARACTERISTICS

2.0 T T 1000 T 1
Vgg = +5.0V \\ Vss = +50V |
—VGG:_12°V C VGG =-12V
Ta =+25°C \ Ta=+25°C |
1.6 e l. \\
<
Viellip * j00 "1t
2 N\
>
1.2 =4 N\_[eVi
| 8 X
Z2 10
/ N
08 7 1
\ a [FT —
[+
[
/ \ g VIPF
04 A\ z
/ |\
1
L v \
ol / " 0.1
0 1.0 20 3.0 40 5.0 0 1.0 20 3.0 4.0 5.0
INPUT VOLTAGE — V INPUT VOLTAGE — V
Fig. 3 Fig. 4
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3357
QUAD 80-BIT STATIC SHIFT REGISTER

GENERAL DESCRIPTION — The 3357 is a single phase Quad 80-Bit Static Shift Register with
an on-chip clock generator that is driven by a single phase TTL clock. A multiplexer is provided to
allow data to be entered from the input or recirculated from the output. A unique on-chip input
pull-up circuit allows interfacing directly from TTL to all inputs without external components.

The 3357 is manufactured with the p-channel Isoplanar process and is available in 16-pin ceramic

or plastic Dual In-line Packages in the commercial temperature range.

LOGIC SYMBOL

6 5 10 9 15 14

Ll L1l

D1 Ry D2 Rp D3 R3 DgRg

11 —cP
® 4.0 MHz (33571) AND 2.0 MHz (33572) GUARANTEED OPERATION Q1 Q Q3 Q4
® ZERO DATA HOLD TIME | i | |
® TTL COMPATIBILITY 1 4 7 13
® SINGLE PHASE TTL CLOCK
® LOW CLOCK CAPACITANCE
® INPUT MULTIPLEXER Vgg =Pin 16
® 16-PIN CERAMIC OR PLASTIC DUAL IN-LINE PACKAGE Vpp = Pin 8
VGG =Pin 12
PIN NAMES
D Data Inputs
Q, Data Outputs CONNECTION DIAGRAM
Rn Recirculate Inputs DIP (TOP VIEW)
CP Clock Input U,
ar[] 16 [ vss
ABSOLUTE MAXIMUM RATINGS M2 1504
Vgg and Inputs -20V 1o +0.3V o1[]s 14 Rq
Vpp and Outputs -7.0V to +0.3V
DD 1
Output Sink Current 10 mA QZI: 4 3 :] 04
Storage Temperature -55°C to +150°C Ry []5 12 vea
Operating Temperature 0°C to +70°C
o[ s e
Note: All voltages with respect to Vgs-
az[7 10[] o3
VpD 8 9 j R3
BLOCK DIAGRAM
Vpp Q3 D2 Rz Q2 D1 Ry 4
80-BIT 80-BIT
REGISTER REGISTER
80-BIT 80-BIT
REGISTER REGISTER
| | l
R3 D3 CP VGG Q4 R4 Dg Vss

3-52




FAIRCHILD MOS INTEGRATED CIRCUITS o 3357

FUNCTIONAL DESCRIPTION — The 3357 is a single phase Quad 80-Bit Static Shift Register. Data is loaded into the register on the
negative transition of the external clock. The Recirculate input choose- between loading new data from the input or recirculating old data
from the output. A LOW on Recirculate loads data from the input, and a HIGH loads data from the output.

Input Characteristics — The 3357 has a unique pull-up circuit on each input,-including the clock, to ensure TTL compatibility. P-channel MOS
requires a resistor to pull a TTL output from the HIGH state of 2.4 V toward the +5.0 V power supply (to a minimum of Vgg—1). A voltage
controlled resistor performs this pull-up function but does not load the TTL output in the LOW state (see Figures 3 and 4).

Output Characteristics — Each output will drive one unit TTL load (1.6 mA at 0.4 V) directly or another unit Shift Register load without any
external components.

DC REQUIREMENTS: T = 0°C to +70°C, Vgg = +6.0 V 6%, Vpp = 0V, Vgg = -12 V 6%

33571 33572
SYMBOL PARAMETER iN IAX N MIAX UNITS CONDITIONS
ViH Input HIGH Voltage Vgg -1 Vgg 0.3 Vgg -1 Vgg 0.3 v Note 1
ViL Input LOW Voltage \Zele +0.8 VGG +0.8 v Note 1
DC CHARACTERISTICS: Ty = 0°C to +70°C, Vgg = +6.0 V 6%, Vpp =0V, Vgg = -12 V 5%
33571 33572
SYMBOL PARAMETER VIN AR N AX UNITS CONDITIONS
VoH Output HIGH Voltage Vgg -1 Vgg -1 \% lon =-0.1 mA,
VoL Output LOW Voltage 04 04 \Y loL=1.6 mA
Vi Input Pull-up Initiation Volt. 22 2.2 \% Note 1, Iy <—0.12 mA
Vip Input Peak Current Voltage Vgg -1.5 Vgg -1.5 \ Note 1
Iip Input Peak Current 1.6 1.6 mA Note 1
H Input HIGH Current 0.22 0.22 mA Note 1, V)y =Vgg ~1.0V
e Input LOW Current 30 30 pA Note 1, V|y=0.4V
Ibp Vpp Current 20 18 mA
[Fele Vgg Current 15 10.56 mA Max Operating Frequency
Pp Power Dissipation 375 285 mwW

AC REQUIREMENTS: Ty = 0°C to +70°C, Vgg = +6.0 V 6%, Vpp = 0 V, Vgg = -12 V 5%

33571 33572
PARAMETER UNIT NDITION
SYMBOL E MIN MAX MIN MAX S co ONS
f Operating Frequency 0 4.0 (o] 2.0 MHz
towH Clock Pulse Width HIGH 0.095 100 0.25 100 us
tPwL Clock Pulse Width LOW 0.135 0.25 us
“Up Ti
tps Data Set-Up Time 25 40 ns Fig. 1, Note 2
toH Data Hold Time 0o [¢] ns
tss Select Set-Up Time 40 70 ns
tsH Select Hold Time 10 10 ns
AC CHARACTERISTICS: Tp = 0°C to +70°C, Vgg =+5.0V #6%, Vpp =0V, Vgg = -12 V 5%
33571 33572
SYMBOL P, UNIT! NDITIONS
(o] ARAMETER MIN MAX IN MAX S CcOl 0]
tA Clock to Output Delay 215 260 ns Fig. 2
CiN Input Capacitance 5 5 pF Note 1
Cout Output Capacitance 5 5 pF

NOTES:
1. Applies to all inputs including Clock.
2. t,, tf = Clock Transition Time = 0.5 us.




FAIRCHILD MOS INTEGRATED CIRCUITS « 3357

INPUT CURRENT — mA

TIMING DIAGRAM

ViH f=—tpwH—=| |

P SL 90%
viL ;{Z " 10%
= |— e Y
ZZ INPUT DATA INPUT DATA
DATA INPUT Z CAN CHANGE CAN CHANGE
[ t5S 5| | tsH
2 CAN CAN
VOH .
DATA OUTPUT x:
VoL !
[-— tA ——'
NOTE: Data Inputs and Select must be above 90% or below 10% during valid time.
Fig. 1
AC LOAD
Vss
24k
o A
J_ IN
68 k I 20 pF
VGG
Fig. 2
TYPICAL
INPUT CHARACTERISTICS
2.0 U 1000 1
Vgg =450V \\ Vgg=+5.0V |
| Vgg =12V AN VGG =-12V]
T =+25°C \ Tp=+25°C ]
16 S M
Vipllp < 100 L iy N
2 N\
>
1.2 e N eV
=
w N
P o N
2 10
/ < \
08 @ AN ]
\ b [Ty —
o
=
/ \ g 1 v |\
0 \ & P hp
"1 \
i ey
ol _/ " \ 0.1
0 1.0 2.0 3.0 40 5.0 0 1.0 2.0 3.0 4.0 5.0

INPUT VOLTAGE -V

INPUT VOLTAGE - V

Fig. 3 Fig. 4
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3515
4096-BIT READ ONLY MEMORY

GENERAL DESCRIPTION — The 3515 is a 4096-Bit Last Mask Programmable Read Only Memory.
It is organized in a 512-word by 8-bit format. There are four programmable Chip Selects to allow
up to 16 chips to be wired-OR. The 3515 is manufactured with the p-channel Isoplanar Silicon Gate
process and is available in the 24-pin ceramic Dual In-line Package in the commercial temperature
range, 0°C to 70°C.

LOGIC SYMBOL

21— Ao

e FAST CODE TURNAROUND (LAST MASK PROGRAMMABLE) 20 — A1 Pl —a
e INTERFACES DIRECTLY WITH TTL — NO EXTERNAL COMPONENTS 19 — A2 9 — 5
e 600 ns ACCESS TIME (MAX) 18— A3 Ql—s
e 4-BIT PROGRAMMABLE CHIP SELECT CODE 17 — A4 QL7
e 3-STATE OUTPUTS FOR WIRED-OR CAPABILITY 16 — A Ql—s
e STATIC LOGIC — NO CLOCKS REQUIRED 15 — Ag QG t— 9
e 24PIN CERAMIC DUAL IN-LINE PACKAGE 14 — Ay agl— 10
e APPLICATIONS — CODE CONVERSION, TABLE LOOK-UP, CONTROL LOGIC, PROGRAM 13— Ag Qb—n

STORAGE
ABSOLUTE MAXIMUM RATINGS

Storage Temperature -65°C to +150°C CHIP SELECT

Operating Temperature 0°C to +70°C cs c:o(':; cs

Voltage on Any Input Pin -20V to +0.3 V Q12 3

Voltage on Vpp -7Vto+0.3V ' l l [

Voltage on Output Pin (Output Current @ + 10 mA) -7Vto+0.3V 2 23 2 3

Note: All voltages with respect to Vgg Vgg = Pin 24

Vv, =Pin 12
DD

PIN NAMES Vgg = Pin 1

An Address Inputs

Qn Data Outputs

. CONNECTION DIAGRAM
CSs, Chip Selects DIP (TOP VIEW)

LOGIC BLOCK DIAGRAM

Ao—

A1

A2 1-OF-64 4096-BIT - Vss
Az ROW (64 x 64) - Voo
A4—4— DECODER MATRIX — VGG
Ag—— 1-OF8

A7 corumn COLUMN SWITCHES

Ag—}—| DECODER

cso—— 1-OF-16

cs1—— cHIP

csyd] seLecr OUTPUT BUFFERS

Cs3—— DECODER

Qo Q; @, Q3 Q4 Qg Qg Q




FAIRCHILD MOS INTEGRATED CIRCUITS « 3515

FUNCTIONAL DESCRIPTION — A 9-bit binary address applied to the address (Ag — Ag) will cause a corresponding 8-bit word to appear on
the outputs (Qg — Q7). A 4-bit programmable Chip Select (CSg—3) allows selection of 1 of 16 memories without external gating. When a
chipis not selected, its outputs are turned off, i.e., a high impedance to both Vgg and Vpp. This feature allows expansion of up to 16 memories
without external components, either for chip select decoding or for output gating. Each output of the device will drive 1.5 unit TTL loads.

Each input to the 3515 drives a special input amplifier stage which eliminates the need for pull-up resistors.

Two types of information must be supplied when ordering the 3515: first, the bit pattern to be stored in the 512 word locations of the memory;
and second, the 4-bit chip enable code which will activate the chip.

DC CHARACTERISTICS: VGG =-12V 5%, Vpp =0V, Vgg = +5.0V 5%, T = 0°C to +70°C

SYMBOL PARAMETER MIN MAX UNIT CONDITIONS
ViH Input HIGH Voltage Vsg -2.75 V Vss \%

ViL Input LOW Voltage VGG 0.55 \%

VOH Output HIGH Voltage 24 Vss A\ loH =-0.5 mA

VoL Output LOW Voltage 0 0.4 v loL=24 mA

N Input Leakage Current 1.0 A ViN = Vss -6 V, Note 1
louTt Output Leakage Current 1.0 A VouT = Vss -6 V, Note 2
Ipp Vpp Current 35 mA

IgGg VGG Current 19 mA

Pp Power Dissipation 510 mW

AC CHARACTERISTICS: Vgg=-12V 5%, Vpp =0V, Vgg=+5.0 V 5%, Tp = 0°C to +70°_C

SYMBOL PARAMETER MIN MAX UNIT CONDITIONS
taACC Access Time Address to Output 600 ns Note 3

tg Access Time Chip Select Enable to Output 600 ns

tp Access Time Chip Select Disable to Qutput 600 ns

CIN Input Capacitance 8.0 pF f=1MHz; V|N = Vss
CouTt Output Capacitance 12 pF Note 2, f=1 MHz, VouT = Vss
NOTES:

1. All pins at O V except those under test.
2. Output floating (chip not selected).
3. 1.5 TTL load.

TIMING DIAGRAM

ViH
ADDRESS INPUTS >l<

X

Viu
VoH
DATA OUTPUTS VALID DATA X
VoL
tacc—
vy,
I
CHIP SELECT VALID CHIP SELECT CODE
INPUTS
I
Vou
DATA OUTPUTS CHIP SELECTED
VoL
- l—1p

% = HIGH IMPEDANCE (DESELECTED)
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FAIRCHILD MOS INTEGRATED CIRCUITS « 3515

ORDERING INFORMATION — The 3515 is programmed from punched cards or a coding form in the format shown below.

Logic “1”" = a more positive voltage (~Vgg)
Logic ““0” = a more negative voltage (~Vpp)

FIRST CARD CUSTOMER INFORMATION
Column Number Description
10 thru 29 Customer Name
35 thru 39 Blank
50 thru 62 3515
65 thru 80 Customer Comment Field

SECOND CARD

Column Number Description
29 CS3 input required to select chip
31 CS2 input required to select chip
33 CS1 input required to select chip
35 CSg input required to select chip

REMAINING 512 CARDS

Column Number Description

10, 12, 14, 16, 18, 20, 22, 24, 26 Address input pattern. The most significant bit (Ag) is in column 10

40, 42, 44, 46, 48, 50, 42, 54 Output pattern. The most significant bit (O7) is in column 40

73 thru 80 Coding these columns is not essential and may be used for card identification gurposes
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35L38
256 x 4 STATIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 35L38 is a 256-word by 4-bit Static Random Access Memory. It
requires a single 5 V power supply, is fully TTL compatible on the inputs and outputs and requires no
clocking or refresh. The Chip Select (CS) controls a 3-state output which allows the outputs to be
wired-OR. The 35L38 features a power-down mode during standby operation where the device

dissipates a maximum of 37 mW.

The 35138 is manufactured with the n-channel Isoplanar process. It is available in the 22-pin ceramic
Dual In-line Package in the commercial temperature range, 0°C to 70°C.

FAST ACCESS TIME (400 ns and 500 ns)

SINGLE 5 V POWER SUPPLY

TTL COMPATIBLE ON INPUTS AND OUTPUTS
TOTALLY STATIC — NO CLOCKS OR REFRESH
3-STATE OUTPUTS

FULLY EXPANDABLE

FULLY DECODED

22-PIN CERAMIC DUAL IN-LINE PACKAGE

184 mW Pp GUARANTEED

POWER DOWN STANDBY MODE

PIN NAMES
An

DouTx
Dinx

R/W

cs

Address Inputs

Data Outputs

Data Inputs

Read/Write Control Input
Chip Select

ABSOLUTE MAXIMUM RATINGS
Any Pin with Respect to Vgg
Storage Temperature
Operating Temperature

—-05Vto+7.0V
—55°C to +150°C
0°C to +70°C

BLOCK DIAGRAM

Ag

¢ 53

R [
COLUMN DECODER
8
Ago—| o
AL O— LDu
! 3 32 32X8X4 4 1/0 AND
A2 O—=| w MEMORY CONTROL
e MATRIX CIRCUITRY
Az =
(o]
Ago—| &
- o~ ™ <t
z z z z
Vss o0—— o a4 a
Vpp O——

DouTt1

Dout2

Douts

DouTt 4

177

LOGIC SYMBOL

1j 1I7 1|5 1|3 T 2Io
CS DIN1DIN2DIN3DING R/W
5—1Ap
6—]Aq
7— Ao
14— A3
3—1A4
2—Ag
1— Ag
21— Ay
Dout2 DouTs
DouT1 DouTt3
18 16 14 10
Vgg =Pin 8
Vpp = Pin 22
N/C = Pins 11, 12
CONNECTION DIAGRAM
DIP (TOP VIEW)
1 22 vop
2 21 A7
3 20 [AR/W
4 19 [Jcs
5 18 []DouT1
6 17 DNt
7 16 [ 1DouT2
8 15]DiN2
9 14[JoouTs
10 13[JDIN3
1 12 JN/C
N/C = No Connection
TRUTH TABLE
CS|R/W|Dnx | DouTx | Comments
H| X X * Chip
Deselected
LitL H H  |Write “17%
L| L L L |Write “0"t
L|{H X Dn Read 1

X = Don’t Care

* = Output HIGH Impedance State
Dy, = Data at Addressed Location

T = Chip Selected
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FAIRCHILD MOS INTEGRATED CIRCUITS « 35L38

FUNCTIONAL DESCRIPTION — The 35L38 is a 256 x 4 static RAM. When the Chip Select (CS) goes HIGH, the Read/Write (R/W) input is
disabled and the Data Outputs (DoyT) are forced into a high impedance state. When Chip Select goes LOW, the Read/Write is enabled.

When R/W goes LOW, data from the Data Inputs (DyN) is written at the location specified by the Address Inputs (Ap). The Data Outputs will
be identical to the Data Inputs during a write command. When R/W goes HIGH, the contents of the addressed location will appear at DoyT.-
DourT is not inverted from Dy in the 35L.38.

DC REQUIREMENTS: Tp = 0°C to +70°C

35L38BDC 35L38ADC 35L38DC
PARAMETER UNITS CONDITIONS
SYMBOL ARA MIN MAX MIN MAX | MIN MAX
ViH Input HIGH Voltage 2.0 Vbp 2.0 VpbD 2.0 VpD \ VpD =+5.0V £ 5%,
ViL Input LOW Voltage -0.5 0.8 -0.5 08 | —0.5 0.8 \4 Vgg =0V

DC CHARACTERISTICS: Tp = 0°C to +70°C, Vpp = +5.0 VV #5%, Vgg =0 V

SYMBOL PARAMETER 35L.385DC 35L38ADC 35L.38DC UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX
VoH Output HIGH Voltage 24 24 2.4 \% loH = —200 LA
VoL Output LOW Voltage 0.4 0.4 0.4 \ loL=3.2mA
hN Input Leakage Current 10 10 10 HA VIN = VDD(Max)
louT Output Leakage Current -10 10 -10 10 -10 10 uA VouTt =0V to Vpp(Max)
Ipp Power Supply Current 35 35 35 mA
Pp Power Dissipation 184 184 184 mwW

POWER DOWN CHARACTERISTICS: Tp = 0°C to +70°C

35L.38B, 35L38A, 35L38
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
1pD (P.D.) Power Supply Current 23 mA Vpp=16V
VDD (P.D.) Power Supply Voltage 1.6 \%
tcss Chip Select Set-Up Time 100 ns
1CSH Chip Select Hold Time 100 ns See Fig. 2
VTS Chip Select Voltage 2.0 \
VvV pp Power Supply Slew Rate 100 V/us

AC REQUIREMENTS: Tp = 0°C to +70°C

35L38 35L38 35L38

BDC ADC DC
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX
tcyc Read or Write Cycle Time 400 500 650 ns
tAW Address to Write Time 100 150 200 ns
twp Write Pulse Width 200 250 350 ns
i i 50
tWR Write Recovery Time 50 50 ns VDD = 5.0V £ 5%,
tps Data Set-up Time 150 200 250 ns Vec =0V
tDH Data Hold Time 50 50 50 ns 55
tcw Chip Select to Write Time 200 250 350 ns
twc Write to Chip Select Time 50 50 50 ns
AC CHARACTERISTICS: Tp = 0°C to +70°C
35L.38B 35L38A 35138
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX
tA Read Access Time 400 500 650 ns
tco Chip Selt?ct to Output Time 200 200 250 ns VDD = +6.0 V £ 5%,
tOH1 Data Valid After Address 50 50 50 ns Ves =0V
Previous Data Valid After 58
toH2 . 0 150 0 150 0 200 ns
Chip Deselect
CIN Input Capacitance 5 5 5 pF Ta=25°C, f=1MHz,
Cout Output Capacitance 10 10 10 pF VIN = Vss. VouT = Vss




FAIRCHILD MOS INTEGRATED CIRCUITS « 35L38

WAVEFORMS

READ CYCLE TIMING

< cyc >

ADDRESS )( )(
—— ‘<——tco—>
CHIP SELECT \

DATA OUT

OUTPUT NOT VALIDOR __, |

4
BXZ IN HIGH IMPEDANCE STATE '

Fig. 1

POWER DOWN MODE TIMING

Vbp(op)

Vbp
VbD(P.D.)
ov —

Fig. 2

WRITE CYCLE TIMING

-« lCcYC——————»]

ADDRESSD( )(
o
. ~z>

—_— I W———> /o
CHIP SELECT \‘ cw /

«——TIAW—>|«—1)y\P—>|= g >

READ/WRITE \ /

t
« tpg— x| [*'DH

e X
DATA |N%( DATA STABL _

AC CONDITIONS
Input Levels: Vi (max) t© VIH(min) Timing Measurement Reference Level: 1.6 V
Input Rise and Fall Times: 10 ns Output Load: 2 TTL Gate + 100 pF

Fig. 3
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3538

256 x 4 STATIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 3538 is a 256-word by 4-bit Static Random Access Memory. It
requires a single 5 V power supply, is fully TTL compatible on the inputs and outputs and requires no
clocking or refresh. The Chip Select (CS) controls a 3-state output which allows the outputs to be
wired-OR.

The 3538 is manufactured with the n-channel Isoplanar process. It is available in the 22-pin ceramic
Dual In-line Package in commercial, limited military or military temperature ranges.

FAST ACCESS TIME (350 ns and 450 ns)

SINGLE 5 V POWER SUPPLY

TTL COMPATIBLE ON INPUTS AND OUTPUTS
TOTALLY STATIC — NO CLOCKS OR REFRESH
3-STATE OUTPUTS

FULLY EXPANDABLE

FULLY DECODED

22-PIN CERAMIC DUAL IN-LINE PACKAGE

PIN NAMES

An Address Inputs

DouTx Data Outputs

DinX Data Inputs

R/W Read/Write Control Input
cs Chip Select

ABSOLUTE MAXIMUM RATINGS

Any Pin with Respect to Vgg —05Vto+7.0V
Storage Temperature —55°C to +1650°C
Operating Temperature: DC 0°C to +70°C
DL —55°C to +85°C
DM —55°C to +125°C
BLOCK DIAGRAM
‘%5 Ag A7
R/W (%3
COLUMN DECODER
8
Ag O—= « __?—‘ODOUT 1
Aio—=| O
! 9 32 32X8X4 4 1/0 AND ___?—ODOUTz
Ay O— e MEMORY A—=| CONTROL
Ag 2 MATRIX CIRCUITRY j—ODOUTB
)
Ago—| j_ODOUT 4
- o ™ <
zZ z z =z
Vss o _ a a a8 g
Vpp O———

LOGIC SYMBOL

19 17 15 13 9 20

S I

CS DiN1DIN2DIN3DINGR/W
5—1A0
6—A;
7—1A2
4— A3
3—As
2—Ag
1—1Ag
21—4Ay
Dout2 DouTs
DouT1_DouTt3

|

18 16 14 10

Vgs = Pin 8
Vpp = Pin 22

CONNECTION DIAGRAM
DIP (TOP VIEW)

As[]
A
A3d
Aol
A
A2
vss[
pina(]
DouTal]

N/

N/C = No Connection

TRUTH TABLE

CS|R/W|Dynx | DouTX | Comments

H| X X * Chip
Deselected

Ll L H H Write “1"'t

Li L L L Write 0"t

Ll H| X Dn Read 1

X = Don’t Care

* = Qutput HIGH Impedance State
Dp, = Data at Addressed Location

+ = Chip Selected




FAIRCHILD MOS INTEGRATED CIRCUITS « 3538

FUNCTIONAL DESCRIPTION — The 3538 is a 256 x 4 static RAM. When the Chip Select (CS) goes HIGH, the Read/Write (R/W) input is
disabled and the Data Outputs (DoyT) are forced into a high impedance state. When Chip Select goes LOW, the Read/Write is enabled.

When R/W goes LOW, data from the Data Inputs (DyN) is written at the location specified by the Address Inputs (Ap). The Data Outputs will
be identical to the Data Inputs during a write command. When R/W goes HIGH, the contents of the addressed location will appear at DouT-
DQuT is not inverted from Dy in the 3538.

DC REQUIREMENTS: DC: Tp = 0°C to +70°C; DL: Tp = —55°C to +85°C; DM: Tp = —55°C to +125°C

DC DL DM
SYMBOL PARAMETER UNITS CONDITIONS
° MIN MAX MIN MAX MIN MAX
ViH Input HIGH Voltage 2.2 Vpbp 2.0 Vpp 2.0 VbD \
ViL Input LOW Voltage —0.5 0.65 —0.5 0.8 -0.5 0.8 \Y Vgg =0V
VpD Power Supply Voltage 4.75 5.25 4.50 5.50 4.50 5.50 \
DC CHARACTERISTICS: DC: Tp = 0°C to +70°C; DL: Tp = —56°C to +85°C; DM: Tp = —55°C to +125°C
Vss =0V, Vpp(Min) < VDD < VDD(Max) (Note 1)
DC DL DM
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX
VOoH Output HIGH Voltage 2.2 2.2 2.2 \ IoH = =100 uA
VoL Output LOW Voltage 0.45 0.45 0.45 \ loL=19mA
IIN Input Leakage Current 10 10 10 A ViN = VDD(Max)
louTt Output Leakage Current -10 10 -10 10 -10 10 nA VouT =0V to Vpp(Max)
1D Power Supply Current 60 70 70 mA VIN = VDD(Max)
AC REQUIREMENTS: DC: Ta =0°C to +70°C; DL: Ta = —55°C to +85°C; DM: Ta = —55°C to +125°C
3538F 3538-1 b /383?DM
DC/DL/DM DC/DL/DM C/DL
AM UNITS CONDITIONS
SYMBOL PARAMETER MIN [ MAX [ MIN | MAX | MIN [ MAX
tcyc Read or Write Cycle Time 350 450 650 ns
AW Address to Write Time 100 170 200 ns
tWp Write Pulse Width 170 200 350 ns VDpD(Min) < VDD
WR Write Recovery Time 50 50 50 ns < VDD(Max)
tpDs Data Set-up Time 170 200 350 ns (See Note 1)
toH Data Hold Time 50 50 50 ns Vss=0V
W Chip Select to Write Time 200 250 400 ns
twe Write to Chip Select Time 50 50 50 ns
AC CHARACTERISTICS: DC: Tp = 0°C to +70°C; DL: Tp = —55°C to +85°C; DM: Ta = —55°C to +125°C
3538F 3538-1 3538
DC/DL/DM DC/DL/DM DC/DL/DM
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX
tA Read Access Time 350 450 650 ns
tCco Chip Select to Output Time 180 200 400 ns VDD (Min) < VDD
tOH1 Data Valid After Address 50 50 50 ns < VDD(Max)
Previous Data Valid After o o o ns (See note 1)
t =
OH2 Chip Deselect Vss=0V
CiN Input Capacitance 5 5 5 pF VIN=0V,f=1MHz,
CouT Output Capacitance 10 10 10 pF TA=25°C,Vgg=0V

NOTE 1: See DC Requirements.
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READ CYCLE TIMING

- cye >

ADDRESS >< )(
— |<—tCO —
CHIP SELECT \ /

DATA OUTIXX

OUTPUT NOT VALIDOR __|
BEXZ IN HIGH IMPEDANCE STATE | ©

WRITE CYCLE TIMING

< tcyc

ADDRESS >(
_— -« ICW———m >
CHIP SELECT \| cw

[&]
<~—taw—> <—tWP—>‘<‘ =

READ/WRITE \ /

t
<—tDS—~_—: ~‘DH

DATA IN %( DATA STABLE %

AC CONDITIONS:

Input Levels: Vi (Max) t© VIH(Max)

Input Rise and Fall Times: 10 ns

Timing Measurement Reference Level: 1.5V
Output Load: 1 TTL Gate + 100 pF
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GENERAL DESCRIPTION — The 3539 is a 2048-bit Static Read/Write Random Access Memory.
Organized as 256 8-bit words, the 3239 features a common 1/O structure which allows packaging in a
standard 22-pin ceramic DIP. This device uses a single +5 volt power supply and is TT L-compatible on
inputs and outputs. The 3539 is manufactured using Fairchild’s n-channel Isoplanar process.

e 256 x 8 WITH COMMON 1/0 BUS
e STANDARD 22-PIN DIP 1 Ao
e SINGLE +5 VOLT POWER SUPPLY 20 Aq
e COMPLETELY STATIC — NO CLOCKS OR REFRESH 21— Ay
e TOTALLY TTL-COMPATIBLE 19— A3
o 650 NS MAXIMUM ACCESS TIME i N
e <500 mW POWER DISSIPATION 16— Ag 5
e TWO SEPARATE CHIP SELECT INPUTS 15— “Ay
e SEPARATE OUTPUT DISABLE FUNCTION
10— s,
PIN NAMES B %2
An Address Inputs 130D
cs Chip Select Inputs
Od‘ Output Disable
R/W Read/Write Control Input
I/On Data Buss Pins
VDD +5 V Power Supply
Vgg OV Power Supply v
Vss

ABSOLUTE MAXIMUM RATINGS
Any Pin with Respect to VSS ~05Vto+70V
Storage Temperature

3539
256 x 8 STATIC RANDOM ACCESS MEMORY

LOGIC SYMBOL

1041 2
|/02 L3
1103 —4
1/04}—5
1/05 L— 6
1106 b— 7
1107 }—8

1/0g ’,__. [}

—55°C to +150°C

= PIN 22
=PIN 11

Operating Temperature 0°C to + 70°C
BLOCK DIAGRAM CONNECTION DIAGRAM
A3 o | (TOP VIEW)
AMo— L& 2
A5 O— 2 § MEMORY ARRAY
rReo— & rndr N~ 2P3voo
Ao /0172 211 A1
00 3 . 64 110273 20 [ A2
A0 28 ] COLUMN SELECT | 1103 4 19[7 A3
o1 85 8 1104 s 18[1 A4
R/W O- 1/0 CIRCUITRY | I/OSE & 7P %
I 110617 161 A6
11078 15 [1 A7
= 1/0g [ 9 12 [ CS2
- A A oo whe
110y 10, 1/03 1/04 1/Og 1/0g 1/05 1/0g Vss [ 11 12 [JRW
-
Vbp Vss




FAIRCHILD MOS INTEGRATED CIRCUITS « 3539

FUNCTIONAL DESCRIPTION: The 3539 uses a multiplexed ln&:t/Output (1/0) structure, allowing the device to be packaged in a
22-pin DIP. The I/O network is controlled by the Read/Write (R/W), Output Disable (OD), and two Chip Select ((_2§1 and CS,) inputs.

The 1/O network is in a high impedance state and the F(/V—linput diiabled whenever C_S1 is HIGH or CS, is LOW. When C_SIis LOW and
CS, is HIGH the circuit will read or write, depending on the OD and R/W inputs.

When OD is HIGH,_the eight 1/O_pins are in the Output mode, so that the RW input should be HIGH to force the chip into a read mode.
However, when R/W is HIGH, the OD can be used as a chip select input, turning the outputs off when it goes LOW.

When the R/W and C—S1 are LOW and CSp is HIGH, the circuit is in the write mode. OD must be LOW to turn off the output structures. Data is
then entered from the 1/0 pins. The OD is used to turn off the output structures independent of the Chip Selects, allowing input data to be
entered at the 1/O ports sooner than if the 1/O were controlled by R/W. Output data is not inverted by the 3539. The output buffers will each
drive one standard TTL Load.

The eight address inputs specify which location of the memory array will be selected for the read or write operations. Each control, address and
1/0 input is directly TTL-compatible.

DC CHARACTERISTICS: T, = 0°C to +70°C; Vpp =50V 5%
35391 35392 3539
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX

ViH Input HIGH Voltage 2.2 2.2 2.2 \"

ViL Input LOW Voltage 0.65 0.65 0.65 A

VOH Qutput HIGH Voltage 22 2.2 2.2 \Y IOH =—100 uA
VoL Output LOW Voltage 04 0.4 0.4 \Y lgL =16 mA

IgH Bus HIGH Current 10 10 10 uA VN = Vppr Chip Deselected
gL Bus LOW Current -10 -10 -10 LA Vin =0 V. Chip Deselected
pp Power Supply Current 95 95 95 mA VDD =525V

PD Power Dissipation 500 500 500 mW
AC CHARACTERISTICS: Tp =0°C to +70°C; Vpp =5.0 V + 5%

35391 35392 3539
SYMBOL PARAMETER UNITS CONDITIONS
MIN MAX MIN MAX MIN MAX

tcyc Read or Write Cycle Time 400 500 650 ns

tA Read Access Time 400 500 650 ns

tAW Address to Write Delay 150 200 300 ns

tps Data Set-Up Time 200 250 275 ns

tDH Data Hold Time 25 25 50 ns

tWR Write Recovery Time 75 75 100 ns

tww Write Pulse Width 175 225 250 ns

tCcs Chip select to write set-up time 100 125 200 ns

tcD Chip Select Delay Time 100 100 100 ns

tCH Chip select to write hold time 25 25 50 ns

toD Output Disable Time 150 150 150 ns

tOE Output Enable Time 150 150 150 ns
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TRUTH TABLE

CONTROL INPUTS

3539 OPERATING MODE

1/0 BUS MODE

al

1

R/W | Selected|Deselected| Write

8l
o

cs,

Read

Input

Output HI-Z2

Lt Y e - o

I I I I r x
I'_Ir—xx
I I r r X X

X
L
H

IRRELEVENT STATE
LOW (-Vgg)
HIGH (-Vpp)

ViH
ADDRESSES
ViL

VIH
OUTPUT DISABLE

ViL
ViH

CHIP SELECT
ViL

ViH
CHIP SELECT,
ViL

ViH
READ/WRITE

ViH/VoH
DATA BUS
ViL/VoL

3539 TIMING DIAG

WRITE CYCLE

/

RAM

READ CYCLE
tcye

Y

tcye

—

N\ /

letcs
f——rtaw

X
/

b

—\\

jj(

N\

ktCHJ

tww

toD

< INPUT DATA STABLE

tWR»<—‘OE~>|
|«——1DS <tDH->' -

INVALID QUTPUT

X

VALI

D
DATA
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4096

4096x1 DYNAMIC RANDOM ACCESS MEMORY

GENERAL DESCRIPTION — The 4096DC is a 4096-bit dynamic Random Access Mem-
ory organized as 4096 one-bit words. This device is designed utilizing the single transistor
dynamic memory cell.

A unique address multiplexing and latching technique permits the packaging of the
4096DC in a standard 16-pin ceramic Dual In-line Package. The use of this package allows
construction of highly dense memory systems utilizing widely available automated testing
and insertion equipment.

The 4096DC features direct TTL compatibility, on-chip address, data input and data
output latches, TTL-level clocks with extremely low capacitance and a range of access
times from 200 ns (4096-2DC) to 350 ns (4096-5DC). The 4096DC is manufactured
using the n-channel Isoplanar process.

ALL INPUTS TTL-COMPATIBLE, INCLUDING CLOCKS

ON-CHIP LATCHES FOR ADDRESSES, CHIP SELECT, DATA INPUT

THREE-STATE TTL-COMPATIBLE OUTPUT

CHIP SELECT DECODING DOES NOT ADD TO ACCESS TIME

READ OR WRITE CYCLES: 4096-2: 300 ns, 4096-3: 360 ns, 4096-4: 420 ns,

4096-5: 500 ns

® ACTIVE POWER: 4096-2: <431 mW, 4096-3: <378 mW, 4096-4: <341 mW, 4096-5:
<315 mwW

® STANDBY POWER: <25 mW

® STANDARD 16-PIN CERAMIC PACKAGE

LOGIC SYMBOL

Zlo—o
D_

cs

5 — Ag

6 — A1

7— A2

12— %3 Dout f—14

11— Aq

10 — A

2 — Dingas CAS
4 15
Vgg = Pin 16
Vce = Pin 9
Vpp = Pin 8
Vgg = Pin 1

BLOCK DIAGRAM WE STROBE

CHIP SELECT
(CS)

DATA IN
~— O

DATA IN
LATCH

COLUMN
ADDRESS STROBE
(CAS) | CLOCK GENERATOR NO. 2 ]—
T ; I DISABLE
5z | ENABLE ENABLE
<2 [ | 1-0F 64 coLumn pecoper I
=3 I
53 ==
= OUTPUT
64 SENSE AMPS LATCH AND
DATA IN/DATA OUT GATING BUFFER
Ap—As
‘——— 64 ——-‘ |_DATA out
(OouT)
- ~— VBB
8 4096-BIT «—Vss
§ STORAGE ARRAY <— VpD
° -—Vce

CLOCK GENERATOR NO. 1
ROW ADDRESS STROBE

(RAS)

CONNECTION DIAGRAM
DIP (TOP VIEW)

Vgg 1 [ ]16 Vss
Dy 2 [115 cas
WE 3 []14 Dout
RAS 4 []13 ©S
Ay 5 []12 A3
Az 6 (111 A
A 7 110 A
Vop 8 [19 vee
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FAIRCHILD MOS INTEGRATED CIRCUITS « 4096

PIN NAMES
An Address Inputs Dout Data Output
DiN  Data Input Vee +5 V Power Supply
[ Chip Select Input Vss 0V Power Supply
WE Write Enable Input VBB -5V Power Supply
RAS  Row Address Strobe (Clock) Input VpD +12 'V Power Supply

CAS  Column Address Strobe (Clock) Input

ABSOLUTE MAXIMUM RATINGS (Note 1)

Voltage of any pin relative to VBB —0.5V to+25.0V
Operating Temperature 0°C to 70°C
Storage Temperature (Ambient) —55°C to 150°C

ADDRESSING — The 12 address bits required to decode 1 of 4096 cell locations are multiplexed onto the 6 address pins and
latched into the on-chip row and column address latches. The Row Address Strobe (RAS) latches the 6 row address bits onto
the chip. The Column Address Strobe (CAS) latches the 6 column address bits plus Chip Select (CS) onto the chip. Since the
Chip Select signal is not required until well into the cycle, its decoding time does not add to the system access or cycle time.

DATA INPUT/OUTPUT — Data to be written into a selected cell is latched into an on-chip register by a combination of WE
and CAS. The last of these signals making its negative transition is the strobe for the Data In register. This permits several
options in the write timing. In a write cycle, if the WE input is activated prior to m, the Data In is strobed by CAS and the
set-up and hold times are referenced to this signal. If the cycle is to be a read-write cycle or read-modify-write cycle, then the
WE input will not go to a logic O until after the access time has elapsed. But now, because CAS is ready at a logic O, the Data
In is strobed in by WE and the set-up hold times are referenced to WE.

At the beginning of a memory cycle the state of the Data Out Latch and buffer depend on the previous memory cycle. If
during the previous cycle the chip was unselected, the output buffer will be in its open-circuit condition. If the previous cycle
was a read, read-write, or read-modify-write cycle and the chip was selected, then the output latch and buffer will contain the
data read from the selected cell. This output data is the same polarity (not inverted) as the input data. If the previous cycle
was a write cycle (V—VE active low before access time) and the chip was selected, then the output latch and buffer will contain a
logic 1. Regardless of the state of the output it will remain valid until CAS goes negative. At that time the output will
unconditionally go to its open-circuit state. It will remain open circuit until after an access time has elapsed. At access time
the output will assume the proper state for the type of cycle performed. If the chip is unselected, it will not accept a WRITE
command and the output will remain in the open-circuit state.

INPUT/OUTPUT LEVELS — All inputs, including the two address strobes, will interface directly with TTL. The high
impedance, low capacitance input characteristics simplify input driver selection by allowing use of standard logic elements
rather than specially designed driver elements. Even though the inputs may be driven directly by TTL gates, pull-up or
termination resistors are normally required in a system to prevent ringing of the input signals due to line inductance and
reflections. In high speed memory systems, transmission line techniques must be employed on the signal lines to achieve
optimum system speeds. Series rather than parallel terminations may be employed at some degradation of system speed.

The threestate output buffer is a low impedance to Vg for a logic 1 and a low impedance to Vss, for a logic 0. The
resistance to Vgg is 500 ohms maximum and 150 ohms typically. The resistance to Vgg is 200 ohms maximum and
100 ohms typically. The separate Vcc pin allows the output buffer to be powered from the supply voltage of the logic to
which chips are interfaced. During battery standby operation, the V¢ pin may be unpowered without affecting the 4096
refresh operation. This allows all system logic except the RAS timing circuitry and the refresh address logic to be turned off
during battery standby to conserve power.

REFRESH — Refresh of the cell matrix is accomplished by performing a memory cycle at each of the 64 row addresses every
2 milliseconds or less. Any read cycle refreshes the selected row, regardless of the state of the Chip Select. A write, read-write,
or read-modify-write cycle also refreshes the selected row but the chip should be unselected to prevent writing data into the
selected cell.

POWER DISSIPATION/STANDBY MODE — Most of the circuitry used in the 4096 is dynamic and draws power only as the
result of an address strobe edge. Because the power is not drawn during the whole time the strobe is active, the dynamic
power is a function of operating frequency. Typically, the power is 120mW at a 1 uS cycle time for the 4096DC with a worst
case power of less than 341 mW at a 420 ns cycle time. To reduce the overall system power the Row Address Strobe (RAS)
must be decoded and supplied to only the selected chips. The CAS must be supplied to all chips (to turn off the unselected
outputs). But those chips that did not receive a RAS will not dissipate any power on the CAS edges, except for that required
to turn off the output. If the RAS is decoded and supplied to the selected chips, then the Chip Select input of all chips can be
at a logic 0. The chips that receive a CAS but no RAS will be unselected (output open-circuited) regardless of the Chip Select
input.
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FAIRCHILD MOS INTEGRATED CIRCUITS « 4096

RECOMMENDED DC OPERATING CONDITIONS (0°C < T < 70°C)

SYMBOL PARAMETER MIN TYP MAX UNITS | NOTES
VpD Supply Voltage 1.4 12.0 12.6 \2 2
Vee Supply Voltage 45 5.0 VpD \% 2
Vss Supply Voltage 0 0 0 \ 2,12
VeB Supply Voltage —5.5 -5.0 —4.5 \ 2
ViH1 Input HIGH Voltage Address Input 24 5.0 VGG \ 2,14
ViL Input LOW Voltage, All Inputs —-1.0 0 0.6 v 2,14
ViH2 Input HIGH Voltage, RAS, CAS, CS, WE 2.7 5.0 VGG \ 2,14

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C) (Vpp = 12.0 V 5%, Voe = 5.0 V + 10%, Vgg =0 V,
Vgg = -5.0V + 10%)

PART NUMBER

SYMBOL PARAMETER 4096-2 4096-3 4096-4 4096-5 UNITS | NOTES

MIN | MAX [ MIN | MAX [ MIN | MAX | MIN | MAX
IDD1 Average Vpp Power Supply Current 35 30 27 25 mA 16
Icc V¢ Power Supply Current mA 9
IgB Average Vgg Power Supply Current 75 75 75 75 A
IpD2 Standby Vpp Power Supply Current 2 2 2 2 mA
N | Input Leakage Current (Any Input) 10 10 10 10 uA 10
louT Qutput Leakage Current 10 10 10 10 HA 11
VOH Output HIGH Voltage at IgyT = —=5 mA 24 24 24 24 v
VoL Output LOW Voltage at IgyT =2 mA 0.4 0.4 0.4 04 \2
CIN1 Input Capacitance (Ag — Ag) 10 10 10 10 pF
CIN2 Input Capacitance (RAS, CAS, D, WE, CS) 7 7 7 7 pF
CouTt Output Capacitance (DoyT) 8 8 8 8 pF

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vpp = 12.0 V + 5%; Ve = 5.0 V £ 10%,
Vss =0V, Vgg = —5.0 V + 10%) (Note 17)

PART NUMBER

SYMBOL PARAMETER 4096-2 4096-3 4096-4 4096-5 UNITS | NOTES

MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX
tRC Random Read or Write Cycle Time 300 365 425 500 ns 3
tRAC Access Time from ROW Address Strobe 200 250 300 350 ns 3,15
tCAC Access Time from Column Address Strobe 120 150 175 200 ns 4
tOFF Output Buffer Turn-Off Delay 0 70 0 80 0 90 Q 100 ns
tRP ROW Address Strobe Precharge Time 100 115 125 150 ns
tRCL ROW to Column Strobe Lead Time 80 100 125 150 ns 3
tcPW Column Address Strobe Pulse Width 120 150 175 200 ns
tAS Address Set-Up Time 0 0 0 0 ns 3.4
tAH Address Hold Time 50 60 70 80 ns 3,4
tCH Chip Select Hold Time 70 80 90 100 ns
tRCS Read Command Set-Up Time 0 0 0 0 ns
tRCH Read Command Hold Time 30 35 40 45 ns 5
tWCH Write Command Hold Time 90 110 140 150 ns 4,6
tWwp Write Command Pulse Width 120 150 175 200 ns
tCRL Column to ROW Strobe Lead Time -20 -20 -20 +20 | -20 ns 7
tcwWL Write Command to Column Strobe Lead Time| 120 150 175 200 ns 13
tps Data In Set-Up Time 0 0 0 0 ns 13
tDH Data In Hold Time 90 110 130 150 ns 13
tRFSH Refresh Period 2 2 2 2 ms
tMOD Modify Time 10 10 10 10 us 8

Notes on following page.
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NOTES:

1.

2.
3
4.
5,
6.

7.
8,
9.
10.
1.
12.
13.

14.
15.
16.
17.

Stresses greater than those listed under ‘‘Absolute Maximum Réiings" may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device relidbility.

All voltages referenced to Vgg.

Referenced to RAS leading edge.

Referenced to CAS leading edge.

Referenced to CAS trailing edge.

Write Command Hold Time is important only when performing normal random write cycles.

During read-write or read-modify-write cycles, the Write Command Puise Width is the limiting parameter.

Referenced to the RAS trailing edge.

Referenced to access time.

Depends upon output loading. The V¢ supply is connected only to the output buffer.

All device pins at 0 volts except Vgpg at —5 volts and pin under test which is at +10 volts.

Output disabled by chip select input.

Output voltage will swing from Vgg to Vg independent of differential between Vgg and V. R

These parameters are referenced to the CAS leading edge in random write cycle operation and to the WE leading edge in read-write or read-
modify-write cycles.

Input voltages greater than TTL levels (0 to 5 V) require device operation at reduced speed.

Assumes tgc | Mminimum.

Current is proportional to speed with maximum current measured at fastest cycle rate.

AC measurements assume ~10 ns rise and fall times.

TIMING DIAGRAMS

READ CYCLE

- tRC >

RAS ey
ViH \
Vi X -~ trp—{ N

«———tpc —»| [€———tcpw
CAS

Vin N\
ViL  —{tas \ £

tap— N CRL

AH _»I 1 | £ tAH
Vin ROW l JCOLUMN RO

ADDRESSES KOG XKAXKAR)

v L ADDRESS ADDRESS ‘\‘A’A’A‘A‘A‘A‘A’A’A‘A‘A’A‘A‘A‘A‘A‘A.l‘A‘A‘A‘A.A‘A’l‘t‘l‘l‘ﬂ‘l"l‘l‘l’l“l“A‘“l’l‘l‘.‘l"‘l“‘”‘““““.“““..‘"“‘

{
I ‘Rcs-<—>‘ I
— L
wE U 4
VL
tAs le—taH

— Vi
cs
ViL \

tOFF_pl fcac
v { s
Dour vg’: { OPEN

tRAC >

- N
77

\

= May change in either direction
m = May change HIGH to LOW
7////////////) = May change LOW to HIGH
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TIMING DIAGRAMS (Cont’d)

WRITE CYCLE

tRe >
v

IH
Vi tRP —— 3 \
tRCL
s ?+

CAS

Vin - tcpw > /T
ViL N N
AS taAn->] A le—tAH—> r<—'cn|.
Vin ' ROW Y ’ corumn NN
ADDRESSES OO XA AL ARAAY O
n [AoDRESS ADDRESS /N A AN
| tRCS: —»l I 1, I
! - WL »|
T | | |f‘WCH>| /(
WE v i N [
|
1
l ‘DSA:_ on
v
oy | |
ViL
|
| tas Fe-tan
ViH
S
VIL\ \R
‘ [«———————tcAC—— >
tOFF—| {4—
A
Dout YOH ' OPEN 7
VoL )f
- tRAC

READ-MODIFY-WRITE CYCLE *

e tKCL——— —>] I<——‘CRL
CAS | \ tepw >
ViH : \ f
ViL \.
la—tAH —b' (- tAH >
TAS [-€— Itpg rE—
soonssses SN | o AN | ot A
Vi ADDF‘ESSI ST aEiLa A AAAASSSSSS0000 000 NANAARARSC 0000 00NRAAAAAAS 0000000 0RARRRRAACCS 000000 ODAARANORARNASS o0 MONNNNNAKHS0Y,
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ViL

=
m
S
I
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A
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Vv /
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MIE K / /,
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V, N
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VoL /
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Vv e e At
Dy AT I A
A A Y AR08 AN

*Read-modify-write cycle time = tgc + tcac * tMoD + tcwL * tCRL T tRP + 3 t5 + tp.
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3262A
TV SYNC GENERATOR

GENERAL DESCRIPTION — The 3262A is a Sync Pulse Generator that produces the
necessary outputs for synchronizing television broadcast information. These outputs
include Horizontal Drive, Vertical Drive, Composite Sync, Composite Blanking, and
Even and Odd Fields, all of which are provided in the format specified by RS170EIA
Standard Output Signals. The Color Subcarrier (3.58 MHz) and the Color Burst Flag out-
puts are provided for color operation. All waveforms are derived from a low-voltage
two-phase clock (for color operation) or a single phase low-voltage clock for black and
white operation. All outputs except the Color Subcarrier are capable of driving a TTL
load directly. The Color Subcarrier is designed to drive a capacitive load. The 3262A is
a monolithic integrated circuit manufactured with Isoplanar p-channel silicon gate tech-
nology.

COLOR OR BLACK/WHITE OPERATION

ALL COUNTERS SYNCHRONOUS

PULSE WIDTHS DERIVED DIGITALLY

LOW POWER DISSIPATION — < 567 mW

OUTPUTS DRIVE TTL DIRECTLY (EXCEPT COLOR SUBCARRIER)
SEPARATE VERTICAL AND HORIZONTAL RESET

APPLICATIONS

® CAMERA LOGIC REPLACEMENT
® HOME TV GAMES

® VIDEO TAPE RECORDERS

® VIDEO TERMINALS

ABSOLUTE MAXIMUM RATINGS

All Inputs (Note 1) -20Vto +0.3V
VGG —20Vto +0.3V
Vpp and Outputs —6Vtot+0.3V
DC Output Current (when output LOW) <10 mA
Storage Temperature —55°C to 150°C
Operating Temperature 0°C to 70°C
Maximum Power Dissipation 750 mW

Note 1. All Inputs with respect to VSS'

LOGIC SYMBOL

2 VERTICAL
cBw | DRIVE
10 ——— ODD FIELD
! EVEN FIELD
7 _ HORIZONTAL
[~ DRIVE
4 __ COMPOSITE
CLocKk 1 BLANKING
14 | 6 coMPOSITE
5 SYNcour
R!
CLOCK 2 | 5 COLOR BURST
13 | 15_coLor
SUBCARRIER
12 l |11
HORIZONTAL VERTICAL

RESET RESET

Vgg = Pin 16
Vpp =Pin 9
Vgg =Pin 8

BLOCK DIAGRAM

c/Bw —L..—->| FILTER I

Fm—————————————

|
|
——— HORIZONTAL RESET

VERTICAL RESET

cLock 1

t v
1y = 15.734 kHz 2 GG

LINE
DECODER

FRAME
DECODER

|
!
|
|
|
|
|
|
CLOCK 2 t
|
|
|
|
|
|
|
|
|

Lo

COLOR
SUBCARRIER DRIVE

HORIZONTAL

|

|

|

|

[

|
FIELD
- “t‘ -Fre-=- oDD
FIELD

COMPOSITE

COLOR BURST FLAG

COMPOSITE

DECODER

EVEN

SYNC ouT
COMPOSITE
BLANKING VERTICAL DRIVE

CONNECTION DIAGRAM
DIP (TOP VIEW)

EVEN FIELD [] Vss
VERTICAL COLOR
DRIVE SUBCARRIER
oDD FIELD [] CLOCK 1
COMPOSITE
BLANKING cLock 2
COLOR BURST HORIZONTAL
FLAG RESET
COMPOSITE VERTICAL
SYNC OUTPUT RESET
HORIZONTAL
DRIVE crew
Vae [ Vbp
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FAIRCHILD MOS INTEGRATED CIRCUIT * 3262A

FUNCTIONAL DESCRIPTION — The 3262A block diagram shows the counting and decoding scheme used to generate all
output waveforms. The clock frequency is divided down in three steps (+7, +65, +2) and decoded to generate the horizon-
tal drive. A signal at twice the horizontal frequency is divided by 525 to generate the vertical drive. The Color Subcarrier
is generated by a +4 Johnson counter driven directly from the input clock. This is approximately a sinusoidal signal. Pulses
at the horizontal and vertical frequencies are combined in the composite decoder to generate the outputs Composite Sync,
Composite Blanking, and Color Burst Flag.

For use in special applications, the 3262A provides a 30 Hz pulse at the start of the field (Odd Field) and again at the start
of the next field (Even Field).

Separate Horizontal and Vertical Reset input pins are provided to allow the 3262A to be used in systems requiring gen-lock
operation. Tie Horizontal and Vertical Resets to Vgg when they are not used.

The C/BW input is used to select either color or black and white operation. A logic HIGH applied to C/BW will select
color operation; if C/BW is LOW, the +4 and +7 counters will be bypassed for black and white operation. In addition, the
only clock needed for black and white operation is Clock 1; Clock 2 should be tied to Vgg. The input frequency should be
2.0475 MHz for normal operation. i

C/BW when LOW also resets the Color Subcarrier. If the LOW pulse on C/BW is within the specification for tgg — Color
Subcarrier Reset Pulse — the color operation for the 3262A will be unaffected.

DC CHARACTERISTICS: Vgg =5.1 £ .25V, Vgg =12V 5%, Vpp =0V, T =0°C to +70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS

ViH Input HIGH Voltage Vgg 0.8 Vgg +0.3 \")

ViL ) Input LOW Voltage -5.0 Vss —4.35 \)

VoH Output HIGH Voltage 24 \" loH = —0.1 mA

VoL Output LOW Voltage 0.4 \" loL= 1.6 mA

ViHe Clock Input HIGH Voltage Vgg —1.0 Vgg 10.3 \

ViLe Clock Input LOW Voltage 50V Vgg —4.35 v

V. Subcarrier Output Voltages 0.5 \% C =10 pF to Vpp*
SUBCARRIER | Approx. Sine Wave (Peak to Peak) | R =10 kQ to Vpp*

N Input Leakage Current 1.0 MA ViN=0V

Ipp Vpp Current’ 30 mA

IgG Vg Current 15 mA

*Subcarrier Output should be D.C. blocked with .01 uF before loading.

AC CHARACTERISTICS: Vgg = 5.1 .25V, Vgg =—12V = 5%, Vpp =0V, C|_ = 10 pF, 1 TTL Load (1.6 mA),
Tp = 0°C to +70°C (See Timing diagrams)

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
f Input Frequency Color 13.3 14.31818 15.4 MHz See Fig. 2, t, <5 ns
fq Input Frequency Black/White 1.5 2.0475 2.2 MHz See Fig. 2, t,, < 20 ns
thw1 B/W Clock LOW Time 200 215 230 ns t, <20 ns
tPWi B/W Clock HIGH Time 200 215 ns t, ty <20 ns
tpw2 Color Clock LOW Time 30 35 40 ns t, < 5ns
tBw2 Color Clock HIGH Time 30 35 ns t, ty<5ns
tov Color Clock Overlap Time 5 ns
tHR PW Horizontal Reset Pulse Width 200 ns ty, ty< 20 ns
tvR PW Vertical Reset Pulse Width 200* ns t, tr<20ns
tRs Color Subcarrier Reset Pulse 130 200 ns tp, ty <20 ns
Width on C/BW

*if tyg occurs simultaneously; if YR does not occur, tyr = 400 ns min.
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FAIRCHILD MOS INTEGRATED CIRCUIT » 3262A

HORIZONTAL LINES 0

!

COMPOSITE BLANK

RS170EIA TIMING DIAGRAM

SEE DETAIL 1

(ODD FIELD)
t=0
COMPOSITE BLANK
{EVEN FIELD)
t=Vv

COMPOSITE SYNC
OUTPUT (ODD FIELD)

t=0

COMPOSITE SYNC
OUTPUT (EVEN FIELD) "

t=V

VERTICAL DRIVE

/-SEE DETAIL 2

i ey rweyyyeshed

\—SEE DETAILS 3 AND &

COLOR BURST FLAG
(COLOR MODE ONLY,

SEE DETAIL 4

00D FELD] -0 IlllllllllllllllllllllUIIIIﬂll
s
( DE ONLY,
EVENFIELO) 1= Frrrrurrrerreyeryyyy L
0DD FIELD i |
=
EVEN FIELD J ]
1=
Fig. 1
CLOCK TIMING DIAGRAMS
1/t
FWE | tpy
1/f1 10%
P [ Pwr 50%
90% CLOCK 1 j 90%
50% i — |<—|, -——>| |e—
EToEKT 10% I ‘OV_‘»I . | i |
CLGCK 2
— '<_l, _>| |<—l¢

a) Black and White Clock

~—->| S ——
b) Color Clocks

/W
7 | m— ‘
| €———8 CLOCK PERIODS* ———
I YANVA\ /N /\
SUBCARRIER N\
ouTPUT

*MAX. SUBCARRIER AMPLITUDE ATTAINED WITHIN 8 COLOR CLOCK PERIODS FOLLOWING RISING EDGE OF C/BW.

B/W CLOCK PERIODS O
(COLOR CLOCK PERIODS)

HORIZONTAL

DRIVE 3

90%

COMPOSITE BLANK
(DETAIL 1)

COMPOSITE SYNC
DETAIL 2] -
! ! 90%

COMPOSITE SYNC
{DETAIL 3) 90%

COLOR BURST FLAG
(COLOR MODE ONLY)

-,
-
19

38

c) Color Subcarrier Timing and Reset Detail

10 20 30 50 60 70 80 90 100 110 120 0 10 20 30 40 50 70 80 90 100 110 120
(70) 140) (210) (280} (350) (420) (490) (560) (630) {700) (770) (840) (70) (140) (210) (280} (430) (420) (490) (560) (630} (700} (770) (840)
(I T T A A O O T A L O e e e I e |

10 20
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SEE DETAIL §
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.
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(DETAIL 4)  90%

8 CYCLES MIN AT 3.568 MHz
(98)(133)

(98)(133)
d) RS170EIA Timing Details
Fig. 2
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3262A

HORIZONTAL AND/OR VERTICAL RESET DETAIL (DETAIL 5)

B/W CLOCK PERIODS O 10 20 30 40 50 60 70 80 90 100 110 120 O 10 20 30 40 50 60 70 80 90 100 110 120 0 10 20
(COLOR CLOCK PERIODS) (70) (140) (210)(280) (350) (420) (490) (560) (630) (700) (770) (840) (70) (140) (210) (280) (350) (420) (490) (560) (630) (700) (770) (840) (70} (140)
(.

T T e A N A O A

COMPOSITE SYNC
90% N ‘ T

!
38 6873 3 59 6‘8 124 |3

HORIZONTAL AND/OR

VERTICAL RESET V

61

Fig. 3

CLOCK GENERATOR CIRCUITRY

Vss
1/4 9500 5100 $ 5100
174 8800 CLOCK 1
14.31818 |
OSCILLATOR 3262A
CLOCK 2
9500
a) Color Clocks
Vss
c/BW
51008 =
3262A
2.0475 MHz
OSCILLATOR cLock 1
Vgs ——{ CLOCK 2

b) Black and White Clock

Fig. 4
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3262A

APPLICATION TV CAMERA SYSTEM

3262A
SYNC
GENERATOR

HORIZONTAL
DRIVE

VERTICAL
DRIVE

HORIZONTAL VERTICAL
DEFLECTION DEFLECTION

Vss

HORIZONTAL
RESET

r POWER

SUPPLY

VERTICAL
RESET

TARGET COMPOSITE

BLANKING

VIDEO VIDEO
PREAMPLIFIER PROCESSOR

COMPOSITE
SYNC

|0PTIC PICK UP TUBE

‘_———"-'COLOR FLAG

COLOR
SUBCARRIER

ENCCDER

NTSC COMPOSITE

Fig. 5
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3262B

TV SYNC GENERATOR FOR GEN-LOCK

GENERAL DESCRIPTION — The 3262B is a Sync Pulse Generator that produces the
necessary outputs for synchronizing television broadcast information. These outputs
include Horizontal Drive, Vertical Drive, Composite Sync, Composite Blanking, and
Even and Odd Fields, all of which are provided in the format specified by RS170EIA
Standard Output Signals. The Color Subcarrier (3.58 MHz) and the Color Burst Flag out-
puts are provided for color operation. All waveforms are derived from a low-voltage
two-phase clock (for color operation) or a single phase low-voltage clock for black and
white operation. All outputs except the Color Subcarrier are capable of driving a TTL
load directly. The Color Subcarrier is designed to drive a capacitive load. The 3262B is
a monolithic integrated circuit manufactured with Isoplanar p-channel silicon gate tech-
nology.

COLOR OR BLACK/WHITE OPERATION

ALL COUNTERS SYNCHRONOUS

PULSE WIDTHS DERIVED DIGITALLY

LOW POWER DISSIPATION — < 567 mW

OUTPUTS DRIVE TTL DIRECTLY (EXCEPT COLOR SUBCARRIER)

IDEAL FOR GEN-LOCK OPERATION — SYNCHRONIZES TO COMPOSITE SYNC INPUT

APPLICATIONS

CAMERA LOGIC REPLACEMENT
HOME TV GAMES

VIDEO TAPE RECORDERS
VIDEO TERMINALS

BLOCK DIAGRAM

r-——_—___ -~~~ - -~ - -—"T"T T/ - === 1
c/BW —Lo—»| FILTER EQUALIZATION !
| L J rl DELAY l«——l PULSE Dere IR | COMPOSITE SYNC OUTPUT
| |
| |
| |
cLocK I ! 130 fy |
=7
| |
| |
|
CLOCK 2 ! ia
| :
—Vss

FRAME

LINE
DECODER DECODER | |
|
! |
COMPOSITE |
DECODER |

4
t
|
v
! fH = 15.734 kHz —"Yaa
|
!
|
|
I
|
|

EVEN

FIELD
. - TR
COLOR HORIZONTAL COMPOSITE FIELD
SUBCARRIER DRIVE SYNC OuT l
COMPOSITE

COLOR BLANKING  VERTICAL
BURST FLAG DRIVE

LOGIC DIAGRAM

2 VERTICAL
c/Bw 3 DRIVE
10 —— ODD FIELD
1
r— EVEN FIELD
7__ HORIZONTAL
[ DRIVE
CLOCK 1 4__COMPOSITE
o BLANKING
13 | 6 COMPOSITE
SYNC ouT
| 5 COLOR BURST
CLOCK 2
12 | 15_coLor
SUBCARRIER

14 | l‘l‘l
NC COMPOSITE
SYNC INPUT

Vgg = Pin 16
Vpp=Pin9
Vgg =Pin8

CONNECTION DIAGRAM
DIP (TOP VIEW)

EVEN FIELD [ 1 16[]Vss
VERTICAL COLOR
pRive [ 2 [ suscarrier

opp FIELD [] 3 Mal
COMPOSITE
BLANKING [ 4 3[] cLock 1
COLoR B:;’ffé (15 12[] cLock 2
COMPOSITE e COMPOSITE
SYNC OUTPUT SYNC INPUT
HORIZONTAL
DRIVE - 7 0[] crew
Ve []8 9[] Voo

NC = NO CONNECTION
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3262B

ABSOLUTE MAXIMUM RATINGS

All Inputs (Note 1) —20V to 0.3V
VGG —20 Vto +0.3 V
Vpp and Outputs -6 Vto+0.3V
DC Output Current (when output LOW) < 10 mA
Storage Temperature —55°C to 150°C
Operating Temperature 0°C to 70°C
Maximum Power Dissipation 750 mW

Note 1. All Inputs with respect to VSSA

FUNCTIONAL DESCRIPTION — The 3262B block diagram shows the counting and decoding scheme used to generate all
output waveforms. The clock frequency is divided down in three steps (=7, 65, +2) and decoded to generate the horizon-
tal drive. A signal at twice the horizontal frequency is divided by 525 to generate the vertical drive. The Color Subcarrier
is generated by a +4 Johnson counter driven directly from the input clock. This is approximately a sinusoidal signal. Pulses
at the horizontal and vertical frequencies are combined in the composite decoder to generate the outputs Composite Sync,
Composite Blanking, and Color Burst Flag.

For use in special applications, the 3262B provides a 30 Hz pulse at the start of the field (Odd Field) and again at the start
of the next field (Even Field).

The Composite Sync Input is provided for gen-lock operation. The detection circuit shown in the block diagram detects the
first equalizing pulse in the Odd Field and, as a result, generates a reset. This causes the Composite Sync Output and Com-
posite Sync Input to synchronize such that Composite Sync Ouiput occurs before Composite Sync Input (See Figure 3).
For gen-lock application the input clock must be locked to master generator clock in order to provide stable operation.

The C/BW input is used to select either color or black and white operation. A logic HIGH applied to C/BW will select
color operation; if C/BW is LOW, the +4 and +7 counters will be bypassed for black and white operation. In addition, the
only clock needed for black and white operation is Clock 1; Clock 2 should be tied to Vgg. The input frequency should be
2.0475 MHz for normal operation.

C/BW when LOW also resets the Color Subcarrier. If the LOW pulse on C/BW is within the specification for tgg — Color
Subcarrier Reset Pulse — the color operation for the 3262B will be unaffected.

DC CHARACTERISTICS: Vgg = 5.1 .25V, Vgg = =12 V % 5%, Vpp = O V, Tp = 0°C to +70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS

VIH Input HIGH Voltage Vgg —1.0 Vgg 0.3 ) W\)

ViL Input LOW Voltage -5.0 VSS —4.35 \%

VoH Output HIGH Voltage 24 \Y loy = 0.1 mA

VoL Output LOW Voltage 0.4 \ lop = 1.6 mA

ViHe Clock Input HIGH Voltage Vgg ~1.0 Vgg 10.3 \

ViLe Clock Input LOW Voltage -5.0V Vgg 74.35 \Y

V. Subcarrier Output Voltages 0.5 \% C =10 pF to Vpp*
SUBCARRIER Approx. Sine Wave (Peak to Peak) |R = 10 kQ to Vpp*

IIN Input Leakage Current 1.0 UA ViN=0V

Ibp Vpp Current 30 mA

Igg Vgg Current 15 mA

*Subcarrier Output should be D.C. blocked with .01 uF before loading.
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FAIRCHILD MOS INTEGRATED CIRCUIT  3262B

AC CHARACTERISTICS: Vgg = 5.1 +.25 V, Vg

G="12V*5% Vpp =0V, C_ =10pF, 1 TTL Load (1.6 mA),

Ta = 0°C to +70°C (See Timing diagrams)

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
f Input Frequency Color 13.3 14.31818 15.4 MHz SeeFig. 2, t,, t;< 5 ns
f1 Input Frequency Black/White 1.5 2.0475 2.2 MHz See Fig. 2, t, ty < 20 ns
tpwi1 B/W Clock LOW Time 200 215 230 ns ty, t< 20 ns
t5Wi B/W Clock HIGH Time 200 215 ns t, ;< 20 ns
tpw2 Color Clock LOW Time 30 35 40 ns tn < 5ns
t5 W7 Color Clock HIGH Time 30 35 ns t, < 5ns
tov Color Clock Overlap Time 5 ns
tca” Time by which Composite Sync 20 us Black/White
Output preceeds Composite
Sync Input 500 ns Color
tg Synchronization Time for 34** ms Fig. 1
Composite Sync Input
trs Color Subcarrier Reset Pulse 130 200 ns tr, tf <20 ns

"tca is derived digitally from the input clock. tca ™ 4 black and white clock periods (7 color clock periods) + skew between Composite Sync Input and

negative clock transition + 250 ns propagation delay.

**One full frame maximum. Synchronizes as a result of the region detected in Composite Sync Input as shown in Figure 3. The minimum time is the
width of this region.

RS170EIA TIMING DIAGRAM

HORIZONTAL LINES O
— ]

COMPOSITE BLANK
(ODD FIELD)

LL e T e e e e e e e |

SEE DETAIL 1

COMPOSITE BLANK
(EVEN FIELD)

COMPOSITE SYNC
QUTPUT (ODD FIELD)

COMPOSITE SYNC
OUTPUT (EVEN FIELD)

t=V

VERTICAL DRIVE

{
|<——— 1/2 H (FIRST EQUALIZATION PULSE) SEE DETAIL 2

0rII'll_lrll'lrLJULILILILIIIIlIIHIIHIllllllIlllllllllllllllllllgyll

INTERNAL RESET OCCURS

rrrrrrrorrrrrrrrrrrr

SEE DETAIL 3
AND RESET DETAIL

A

SEE DETAIL 4

COLOR BURST FLAG ~—
(COLOR MODE ONLY, ' =0
0DD FIELD)

HHIIIJHHIIIIIIIIUUI[HIIII

COLOR BURST FLAG  —
(COLOR MODE ONLY, '~

rrrorrrrrreereeeetL

EVEN FIELD)
0ODD FIELD I L
t=0
EVEN FIELD I ]

Fig. 1
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3262B

CLOCK TIMING DIAGRAMS

PW2 | PwW2

10% 'f
l/|1| 50%

W1 CLOCK 1 90%

90% f_
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—»' ’——lq

— [

‘ ;

| ]
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a) Black and White Clock

b) Color Clocks
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c/BwW
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[<¢—————8 CLOCK PERIODS *——»|
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SUBCARRIER ZAN
ouTPUT NS

S

c) Color Subcarrier Timing and Reset Detail

B/W CLOCK PERIODS 0O
{COLOR CLOCK PERIODS)

HORIZONTAL _4
DRIVE 90%

COMPOSITE BLANK

COMPOSITE SYNC
(DETAIL 2) =1
90%

COMPOSITE SYNC
(DETAIL 3} 90%

3

COLOR BURST FLAG

(COLOR MODE ONLY)

13
(DETAIL 1) g 0" —‘ I
22

10 20

0
(70) 140) (210) (280) (350] (420] (490) {560) (630) (700) (770) (840)
o

70

80

90 100 110 120 O

10 20 30 40 50 60 70 80 90 100 110 120 0O
(70) (140) (210) (280) (430) (420) (490) (560) (630) (700) (770) (840)
[ e O e e

22
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(70) (140)
[

8

68 73

11 I
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(DETAIL 4)  90%

(98)(133)

8 CYCLES MIN AT 3.58 MHz

(98)(133)

*Max. subcarrier amplitude attained within 8 color clock periods following rising edge of C/BW.

d) RS170EIA Timing Details
Fig. 2

3262B RESET DETAIL

B/W CLOCK PERIODS 10 20 30 40 50 60 70 80 90 100 110 120

10 60 70 80 90 100 110 120 10
(COLOR CLOCK PERIODS) 0

COMPOSITE SYNC
OUT (ADVANCED)

U |

(70) uam (210) (280) (350) (420) (490) (560) (630) (700) (770) (840) 0  (70) (140) (210) (280) (350) (420) (490) (560) (630) (700) (770) (840) O (70) (140)
LI e e e | [ e e e | l [
1 [ A
68 73 59 68 124 |3

COMPOSITE SYNC IN j‘_l’

Fig. 3
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FAIRCHILD MOS INTEGRATED CIRCUIT » 3262B

COLOR CLOCK

Vss
510Q > 510 0
174 9500, » 9500 S
1/4 9800 CLOCK 1
14.31818 MHz
OSCILLATOR 32628
CLOCK 2
1/4 9500 c/BW
Vss
(A) COLOR CLOCK
Vss
_[—- Cc/BW
5100 =
2.0475 MHz 32628
OSCILLATOR CLOCK 1
E{LOCK 2
Vss = VGG
(B) BLACK AND WHITE CLOCK
Fig. 4
GEN-LOCK OPERATION
MASTER SLAVE
COMPOSITE SYNC INPUT
gexg%ﬁ‘f I l COMPOSITE SYNC
32628 > ‘ 30628  JOUTPUT
(1) TO CAMERA :_[ (2 TO CAMERA

LI
LT
LTI

NOTE: Due to propagation delay iated with distance, Composite Sync at (3) is delayed from (1). Since Composite Sync Out from the Slave camera is
advanced by tca from (3), the RC network can be adjusted so that (1) and (2) are exactly in sync.

Fig. 5
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3814

DIGITAL VOLTMETER LOGIC ARRAY

GENERAL DESCRIPTION — The 3814 provides the logic required to implement a four
and one-half decade Digital Voltmeter. In addition to four full decade counters and two
overflow latches, the device provides a Binary Coded Decimal output (to drive a BCD
converter) and five decoded outputs to strobe a multiplexed display.

Automatic leading-zero blanking is simply accomplished, and a separate input is provided
to blank the entire display. Other outputs provide counter overflow information and
auto-ranging control signals. The 3814 is manufactured using silicon gate p-channel en-
hancement mode technology.

DIRECT TTL/DTL COMPATIBILITY — NO EXTERNAL COMPONENTS

DC TO 600 kHz OPERATION

BCD OUTPUT — COMPATIBLE WITH DISPLAY DECODERS

EXTERNAL CONTROL MULTIPLEX FREQUENCY — ACCOMMODATES LED
DISPLAYS

UNDERRANGE AND OVERRANGE OUTPUTS

10-COUNT DELAY TO MASK ANALOG SWITCHING NOISE

BLOCK DIAGRAM

| 100 2000
A B C 2] 13
CP 10 TC CP 10 TC cP 10 TC CP 110 TC CP 4 MR
wr— MR MR MR MR TC
N i+ ] 9
_ >
CP— ’_b_ a
TRANS— —-E2
RESET a hJ 4 4
TRANSFER I L L 5
FLIP-FLOP D, D, D, D
03 03 03 0-3 (hal
3 Lo 3 3 E
4BIT LATCH 4817 LATCH| 4BIT LATCH 4BIT LATCH 48T LATCH]
o
DETECT I
E = o o
DETECT DETECT DETECT DETECT
—Qe2L
4] ]4 414
Op Og O¢ Op O ) ABCD
oP— |
BLANKING CONTROL SELECT
BLANK —+| 1 MULTIPLEXER
: 1 2
MR scanner
1
STEP
0p, 0 O¢ Op O Oy 02 04 Og

LOGIC SYMBOL

L | |

MP:100 <2000
—cp E1
Qg2

—o| TRANS E
3814 Qgyy
op
—of sTEP BLANK

0p, Og Oc Op O 0107 04 Og

RRRRRRRR

CONNECTION DIAGRAM
DIP (TOP VIEW)

s Y 2]gvs
TRANS [ 2 23] wp
BTANK [ 3 22[7] 0p
oi[a 21[] o
0;[s 20[] +100
0,6 19[] +2000
Og 7 18] Qg
Ooa[s 17[] Oc
Qa2 o 16[1 Qg
Og 10 151 Vee
§TeEP M 14[] TEST
op[J12 131 Vpp
PIN NAMES
cP Clock Pulse Input
MP Master Preset
TRANS Transfer Count Control
BLANK Display Blank Control

01, 0g, 04, Display Count Outputs
Og

Oa, OB, Oc, Selected Digit Outputs

DP Decimal Point Control
Input

STEP Digit Scanner Step
Control

Q2L Overrange Output

Q2N Count Control Outputs

+100 Count-divided-by-100
Output

+2000 Underrange Output

TEST Test Input (Tie to Vsg)
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3814

ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Operating Temperature 0°C to 70°C
VGG +0.3t0—-24 V
All Other Inputs +0.3t0 —16 V
Outputs +0.3 to —8 V (I <10 mA)

FUNCTIONAL DESCRIPTION — The 3814 is intended for use as the digital logic portion of digital voltmeter systems. An
input clock (CP) drives 4-1/2 decades of BCD counters, with the counters changing state on the LOW to HIGH clock
transition. The output of the second decade is gated with the input clock (CP) and brought off chip (+100) for use as an
additional clock. This clock may be used to drive the multiplexer input (Step).

A clock input synchronized with a LOW state on Master Preset (W) will set the counters to 30,000. The 3814 will then
count the next 10,000 clock pulses, and be in the 00,000 state. At this count the device will ignore the next 10 clock inputs.
This feature is useful when the device is used in systems where the current switching associated with analog to digital
conversion generates transients which might cause false triggering. This 10 count correction requires a small current (equal to
the integral of 10 counts of the standard current) be added to the unknown current. Thus, even if the current to be measured
is zero, the integrator output voltage is moved off zero, eliminating comparator transient triggering. Following this 10 count
pause, the 3814 continues to count; in normal operation the A/D circuitry will provide a transfer input, causing the count to
be loaded into the latches. The count stored (and present at the output multiplexer) will be proportional to the ratio of the
unknown current to the standard current. The counter will continue to accept clock pulses, and at 20,000 the Qg1 output
will go LOW and the Qg2 output will go HIGH. This state may be decoded and used to reset the analog circuitry. Since
current switching associated with this reset may again cause false triggering, only one transfer command is accepted during
the interval from 00,000 to 39,000.

In typical operation, the states of the two overflow flip-flops (QE1 and QE2) may be used to control system operation.

Table 1. Table 2.

DIGIT FED BACK TO DP E():(QG/I’:#E DISPLAY*
A, or DP = Vgg 00000 0
COUNT Qg1 | Qg2 A, or DP = Vgg 00120 120
30,000 to 00,000 1 1 B 00120 12.0
00,000 to 10,000 0 0 c 00120 1.20
10,000 to 20,000 1 0 D 00120 0.120
200001030000 | O | 1 E.or DP = Vpp 00120 0.0120
E DCBA

*The decimal point itself in the display is not controlled by the

3814.
COUNT CONTROL OUTPUTS LEADING-ZERO BLANKING

In addition, the Qg2 output is latched and brought out as Qgp(. If a system utilizing a full scale count of 19,999 is
implemented with the 3814, the HIGH state of Qg2 will indicate an overrange condition. The divide by 2,000 output
(+2,000) is intended for use as an underrange indicator. If this output has not gone HIGH when a transfer command is
received, the total count is less than 10% of full scale. .

A power-on reset should be provided externally to insure proper counter initialization.

DATA OUTPUTS — The state of one of the 4-1/2 decade counters is presented as a BCD multiplexed output (01, O2, O4,
0g). One of the five decoded outputs (Op, Og, Oc, Op, Og) will be HIGH, indicating which decade’s count is present at the
BCD outputs. The multiplexer is clocked by a separate input (Step) which may be driven at 1/100 of the clock frequency by
directly connecting the +100 output to the Step input.

BLANKING — Automatic leading zero blanking is simply accomplished by directly wiring two pins of the 3814. One of the
decade outputs (Oa through Og) when wired to the decimal point (DP) input will cause all leading zeros to the left of the
feedback decade to be automatically blanked. For example if the count is 00120 and decade “A’’ (OA) is connected to DP,
the display will be ““120”". With the same count, and decade ‘D"’ (Op) connected to DP, the display will be 0120. When the
Blank input is LOW all outputs (Oa thru Og) go LOW (see Table 2).

TEST INPUT — This pin is used during the testing of the 3814 and must be wired to Vg for operation.
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3814

DC CHARACTERISTICS: Vgg=+6.0V 6%, Vpp =0V, VGG = —12V 5%, Ta = 0°C to +70°C

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
VIH Input HIGH Voltage Vgs—1.0 Vgs+0.3 \4 Al Inputs Including CP

ViLq Input LOW Voltage -2 0.5 Y CP and STEP

ViL2 Input LOW Voltage -2 +0.8 \ All Inputs Except CP and STEP

a) Sourcing 200 uA for Outputs; Qg1,
Qg2, Qg2 #2000, C| <20 pF.

VOH1 Output HIGH Voltage 24 Vss \% b) Sourcing 400 uA for Outputs;
04, 09,04, Og; C_ <30 pF.

Sourcing 200 uA for Outputs Op, O, Oc,

VOH2 Output HIGH Voltage Vgs—1.0 Vss \ Op, O, +100; C|_ <20 pF
a) Sink 1.6 mA on Outputs Qg1, Qg2,
Qg2L. Oa, OB, O¢, Op, O, + 100,
VoL Output LOW Voltage 04 \ +2000; C_ <20 pF.
b) Sink 2.0 mA on Outputs Oq, Og, Og,
Og, C|_ <30 pF.
RIN1 Input Resistor Returned to Vgg 1 25 5 kQ Inputs: CP, Blank, MP, Trans.
RiN2 Input Resistor Returned to Vgg 10 25 50 kQ Inputs: Step, DP
fele) VGG Supply Current 3 5 15 mA
Iss Vsg Supply Current 20 30 50 mA

AC CHARACTERISTICS: Vsg=+5.0V £5%, Vpp =0V, VGG = —12 V #5%, TA =0°C to 70 C

SYMBOL PARAMETER MIN TYP MAX UNITS COMMENTS
f Operating Frequency DC 600 kHz Fig. 1
tPWC Clock Pulse Width 300 220 ns Fig. 1
tTS TRANS Set Up Time 250 ns Fig. 2
tTH TRANS Hold Time 50 ns Fig. 2
HIGH to LOW Transition for Outputs
+100 320 1000 ns Fig. 3
tDHL +2000 375 1000 ns Fig. 3
Qg1, Qg2 400 800 ns Fig. 3
01, 02, O4, Og 450 1000 ns Fig. 4
LOW to HIGH Transition for Outputs
+100 350 1000 ns Fig. 3
tDLH +2000 450 1000 ns Fig. 3
Qg1, Qg2 425 800 ns Fig. 3
01, 02, O4, Og 550 1000 ns Fig. 4
ty, tf Clock Rise and Fall Times 200 ns Fig. 1
tMPS Master Preset Set-up Time 300 ns Fig. 1
tVPH Master Preset Hold Time 200 ns Fig. 1

INPUT CLOCK (STEP OR CP) WAVEFORM TIMING DIAGRAMS

m
twe |

TRANSFER SETUP AND HOLD TIMES

Vi
CPOR STEP
Vin

|

|

t Vss
Vgg 1.0 —— — — — _————

\ ss
o3
08V- — — — — —
«'MPH’——| Vss ‘<—'Ts——‘ = TH =
|[ TRANS G - o e ——31:-/—-——_
0

E

s
|

—— l',
| tMPS*
ViH
P
Viez

Fig. 1. *APPLIES ONLY TO CP INPUT Fig. 2.
PROPAGATION DELAY-OUTPUTS PROPAGATION DELAY — BCD OUTPUTS
Vss
ﬁtsv-——‘c—f———————.—_—xg/——_— Vss | oLk
L. 'TRA_NS———-——————L(

Vss o ‘DHLJ
%'m;.ev-—w-— —+ - — Vss |
—1"DHL l—‘»'m.u 07020408 — —15v—— —————%
+2000 Vgg 3‘\ [ ov

Fig. 3. Fig. 4.
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3814

LOW COST DVM — Figure 5 shows one version of a basic DVM. An input buffer, such as uA776, could have been added to
boost the input resistance to 400 M2 and provide isolation of the unknown from the action of the current sources. 1f source
resistance is low, the buffer may not be needed. The Izp and Ig current sources have been implemented with discrete
components. Also, temperature compensation has been added to the lg circuit as this is most critical to system accuracy. As

designed, only positive inputs are properly integrated. |f negative input capability is also desired, additional current sources
and gating are needed.

Ideally, SW{ and SW2 have zero resistance when on, infinite resistance when off and no offset voltage. For an accurate
system then, bipolar transistors cannot be used because of offset. P-Channel or N-Channel FETs ably satisfy all three of the
switch criteria. To avoid gate-to-source debiasing, P-Channel devices should be used for negative input voltages and N-Channel
devices for positive inputs. The versatile uA776 is used again as the integrator amplifier; the uA734 comparator receives the
integrator signal and upon a null crossing, generates the transfer command to the 3814. All gating for mode control to SW1,
SW2 and SW3 is obtained from the Qg1 and Qg2 output. The FND21 LED Display Module and the associated decoder and
drivers are also shown. For flexibility of decimal point location and zero suppression, a five position SPST switch has been
added to appropriately gate the DIGIT SELECT outputs to the DP inputs.

This DVM (exclusive of display circuitry) can be built with a total of only six integrated circuits — seven if input buffering is
required.

1/49002

+5V
9602
CLOCK
GENERATOR w5V
A 1/6 9016 v 100
] _Do_‘ 1/49002
1/6 9016
l — 10002
Qg 4 o016
o 0ez
o 1/6 9016 OVERRANGE
TRANSFER 3814 E2L 1/4 9002
or M1
STE BLANK o
04 0g Og Op O¢ 0; 0, 04 0,
TTT] LAMP TEST
12 3 4 |8 _O/.—j_
TO OTHER |___-~~‘[ —TT -
DECADES
| Ap Ay Ay Ag LT |
TE
SW1,SW2,SW3 ——— o} 9307 b —_
ARE 215033 sV 1 s b cd el g oispLav AN |
7 SEGMENT
TO RANGING | |IRRRRR] oecopeR/DAIVER |
WHEN USED | ——— CIRCUITRY |
Tk ]
I REPEAT I
| 3000 !
301 S 2N5227 | wY |
| 2N5445 |
} |
K -
| |
| |
TO OTHER |
: P DECADES |
|
| |
! YYYSYFYXYEF |on |
| |
TO OTHER | |
DECADES. | |
| |
| |

DP SELECT
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3817A/3817D

DIGITAL CLOCK RADIO OR DIGITAL ALARM CLOCK

GENERAL DESCRIPTION — The 3817A and 3817D are 4 digit Alarm Clocks utilizing
the MOS P-channel Isoplanar, silicon gate process. The 3817A and 3817D contain all the
logic required to build a variety of clocks and timers using 50 or 60 Hz line frequencies.
Interfacing to LED, LCD, Gas Discharge and Vacuum Fluroescent displays is possible
with a minimum number of external components.

Four different display modes may be selected:

e Time (unselected) - Hours and minutes

e Seconds — Minutes and seconds

e Alarm — Display the present setting of the alarm

e Sleep (countdown) — Displays time (minutes) to turn-off of radio

A display format of either 12 or 24 hours may be externally selected. These devices
operate from a single unregulated power supply over a range of 8 to 22 volts with an
indication to inform the viewer that a power failure has occurred. They are available in
the 40-pin ceramic or plastic Dual In-line Package.

CONNECTION DIAGRAM

DIP (TOP VIEW)

AMOUTPUT [ 1 40| PMOUTPUT
10HRSb&c | 2 39] 1 Hz OUTPUT
120R 24 HR
HRS ':3 SELECT
BLANKING
HRSg | 4 37| INPUT
50 OR 60 Hz
HRSa | 5 36] & rer
50 OR 60 Hz
HRSb | 6 35] ineut
; ] FASTSET
HRSd INPUT
SLOW SET
HRS¢ EB INPUT
SECONDS
HRSe E 32| pispLay INPUT
E El ALARM
TomINT 38174 DISPLAY INPUT
o sLeep
38170 -
10MINg I:” 30f oiseLay inpuT
10MINa&d |12 ZBIVDD
10MIND |13 25' Vss
1oMINe |14 27| steep ouTPUT
ALARM OFF
1eMiNG |15 ZBIINPUT
Mint |16 25| ALarM oUTPUT
MiNg |17 zalswoozemr’ur
ouTPUT
MiNa E 2] common source
MING |19 22| MiNc
Mine [20 21 I MING
APPLICATIONS

e Alarm Clocks
Desk Clocks
Clock Radios

e 50 OR 60 Hz OPERATION
e SINGLE POWER SUPPLY
e 12 0R 24 HOUR DISPLAY FORMAT
e AM/PM OUTPUTS (12-HOUR DISPLAY FORMAT)
e LEADING ZERO BLANKING (12-HOUR DISPLAY FORMAT)
e FAST AND SLOW SET CONTROLS
o POWER FAILURE INDICATION
o BLANKING/BRIGHTNESS CONTROL CAPABILITY
e DIRECT INTERFACE TO LED, FLUORESCENT TUBES, OR LCD DISPLAYS
e 9 MINUTE SNOOZE ALARM
o PRESETTABLE 59 MINUTE SLEEP TIME
BLOCK DIAGRAM
osc co\ir{a}sn }-————’l coDul_S;ER l——IfENTE"’R“/‘,_\ETORJ——
[ |
R g H 0 ] et Pt |
N HAI 25/30 Hz.
TIME REGISTER
KEYBOARD KEYBOARD KEYBOARD
CONTROLS -3+ DATA = DEBOUNCE [ DATA
MUX LOGIC STORAGE
:I TIME LOGIC L
le | rouen [« EI
CONTROL LINES
DISPLAY DECODERS SLEEP, SNOOZE & ALARM
LOGIC AND DRIVERS LATCHES & OUTPUTS
10H TH 10M 1M ALARM SLEEP
o COUNTDOWN O/P

Automobile Clocks
Stop Watches
Industrial Clocks
Military Clocks
Photography Timers
Industrial Timers
Sequential Controllers
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FAIRCHILD MOS INTEGRATED CIRCUITS

* 3817A/3817D

ABSOLUTE MAXIMUM RATINGS (All voltages relative to VSS)

Supply Voltage Range, VDD —22Vto+0.3V
Input Voltage Range —22V to+0.3V
Output Voltage Range —22V to+0.3V
Operating Temperature Range 0°C to +70°C
Storage Temperature Range —55°C to +150°C
TABLE 1: OPERATING MODES FOR 3817A AND 3817D
DISPLAY SET CONTROL CONNECTED TO Vgg
CONTROL (PIN)
DISPLAY CONNECTED FAST SET SLOW SET
MODE TO Vgg NONE (34) (33) BOTH
Time-of-Day None Time-of-Day Display Time Set Advance Time Set Advance (1 Hz) | Same as FAST SET
(60 Hz)
Seconds Seconds (32) Seconds Display Seconds Reset to 00 (No | Time Count Inhibited Time Reset
(1M, 108, 18)* Carry to Minutes) (Hold Mode) 12:00:00AM (12 hr)
00:00:00 (24 hr)
Alarm Time Alarm Time (31) Alarm Time Display Alarm Set Advance Alarm Set Advance Alarm Reset
(10H, 1H, 10M, 1M) (60 Hz) (1 Hz) 12:00AM (12 hr)
00:00 (24 hr)

Sleep Countdown

Sleep Countdown
(30)

Sleep Countdown
Display (10M, 1M)**

Sleep Countdown Set
(Countback from 00 at
1 Hz)

Sleep Countdown Set
(Countback from 00 at
1 Hz)

Same as FAST SET

*Leading digit is blanked.

**Leading two digits are blanked.

FUNCTIONAL DESCRIPTION

50/60 Hz Input (Pin 35) and Select (Pin 36) — The timing for the Clock is obtained from the 50 Hz or 60 Hz ac line. In-
ternal circuitry allows interfacing with the ac line through a high-value resistor. Internal limiting is provided, and hysteresis
is designed in to minimize noise response. A series resistor is always necessary to limit the current at this input.

The input frequency may be 50 or 60 Hz. To select a frequency of 50 Hz connect pin 36 to Vgg; to select a 60 Hz frequency
leave pin 36 disconnected. An internal pull-down resistor provides the iogic level.

Display Modes,/Time Settings (Pins 30 to 32) — There are four display modes:

1)

2)

3)

Time-of-day — This is the normal mode of operation where tens and unit hours (10 H, 1 H) and tens and unit minutes
(10 M, 1 M) are displayed. It is obtained by leaving all Display Controls unconnected. To set any desired time, the Fast
Set and/or Slow Set inputs must be connected to Vgg. Fast Set advances the time at a 60 Hz rate; Slow Set advances
the time at a 1 Hz rate (see Table 1).

Seconds Display Input (Pin 32) — If a more accurate time display is desired, the Seconds Display mode may be acti-
vated by connecting the Seconds Display input to Vgg. The Output will display unit minutes (1 M) and tens and unit,
seconds (10 S, 1 S). If, during a Seconds Display, Fast Set is connected to Vgg, seconds will reset to 00 with no effect
on the minutes display. If Slow Set is connected to Vgg, the entire counter will stop (Hold mode) until Slow Set is
disconnected. Activating both Fast Set and Slow Set simultaneously will reset the time-of-day to 12:00 AM (12-hour
format). (See Table 1)

Alarm Display Input (Pin 31) — The contents of the alarm register may be displayed by connecting pin 31 to Vgg caus-
ing 10 H, 1 H, 10 M, 1 M to be displayed. The Alarm is set in the same manner as “time-of-day’’. Activating both Fast
Set and Slow Set simultaneously will reset the Alarm Time to 12:00 AM (12-hour format) or 00:00 (24-hour format).
(See Table 1)
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FAIRCHILD MOS INTEGRATED CIRCUITS * 3817A/3817D

FUNCTIONAL DESCRIPTION (Cont'd)

4) Sleep Display Input (Pin 30) — The Sleep Countdown is generally used to turn off a radio after falling asleep. It displays
in minutes (10 M, 1 M) and counts down the time remaining from a maximum of 59 minutes until any external cir-
cuitry is turned off. The Sleep Time is set by using the Fast Set and/or Slow Set inputs which decrement the counter
from 00 (0O, 59, 58, etc.) to the desired Countdown time. Once set, the counter will count down to 00. For times other
than 0O; the Sleep Countdown output (open-drain device) is pulled toward Vgg. A 00 display will cause a high imped-
ance at the Sleep Countdown output. The countdown may be terminated at any time by momentarily connecting the
Snooze input to Vgg.

Time Setting Inputs — Fast (Pin 34) and Slow (Pin 33) — Two inputs are provided to set time, where the Fast Set is 50 or
60 Hz and the Slow Set is 1 Hz. Their function varies for each of the four display modes: Time, Seconds, Alarm and Sleep
Countdown (see Table 1).

Alarm Output (Pin 25), Snooze (Alarm) Input (Pin 24) and Alarm Off (Pin 26) — The Alarm has the option to output
either a dc level (3817D) or a 700 Hz frequency (3817A) for a variety of industrial or commercial applications. The level
or tone output will be active for 60 minutes after the Alarm setting.

Connecting the Snooze input to Vgg during the 60-minute period while the alarm is active will inhibit the Alarm Output for
about 9 minutes. The Alarm is turned off by momentarily connecting Pin 26 to Vgg. The alarm is inhibited as long as Pin 26
is left at Vgg.

A Power Failure is caused when the Vgg-to-Vpp voltage difference drops below 8 volts and is indicated by a 1 Hz flashing
of the AM or PM segments in the 12-hour mode and the C/F, C, or G segments in the 24-hour mode. The failure indicator
is reset by connecting either the Fast or Slow Set Inputs to Vgg (Pins 33 or 34).

Blanking Input (Pin 37) — The displays will be enabled or be blanked by connecting Pin 37 to Vgs (HIGH) or Vpp (LOW),
respectively. This is the only control pin where the input must be connected to a voltage.

Common Source Connection (Pin 23) — All segments including AM and PM are open drain devices with all sources con-
nected in common to Pin 23. Connecting all sources in common permits these devices to be used with a multitude of dis-
play devices, even those which have different power supply requirements.

Segment Outputs (Pins 1, 3 to 11, 13 to 22, and 40) — Each of these segment outputs may source a maximum of 8 milli-
amps of direct current. The maximum power is 25 milliwatts per output device (see Figure 1), at an ambient temperature
of 50°C.

Segment Outputs (Pins 2 and 12) — Each of these segment outputs may source a maximum of 76 milliamps of direct cur-
rent or a maximum power of 50 milliwatts per output device at an ambient temperature of 50°C.

DC REQUIREMENTS: Tp = 0°C t0 +70°C, Vgg =+15 V£ 7V, Vpp =0V

SYMBOL PARAMETER MiIN MAX UNITS CONDITIONS
External Series Resistor to limit current to

VEIH 50/60 Hz input HIGH Voltage Vgs—1 v —10 gA < Igj < —350 uA and
VEIL 50/60 Hz Input LOW Voltage Vgs—6 v 10 wA < g1y < 150 A
v Control Input HIGH Voltage Vgs—1 \Y \4

IH L 9 S8 SS Internal R, typically 2.6 M2 to Vpp
ViL Control Input LOW Voltage VpD Vpp+2 \%
VBiH Blanking Input HIGH Voltage Vgs—2 Vss \
VBIL Blanking Input LOW Voltage Vgs—4 \

DC CHARACTERISTICS: T = 0°C to +70°C, Vgg = +16 V£ 7V, Vpp =0 V

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
Vpf Power Failure Detect Voltage 8 \%

IN Input Leakage Current 1 A VN = —20 V, Pin 37 only
Ipp Power Supply Current 6 mA No output loading

IoH Output HIGH Current 1.5 mA VoH = Vss—2

oL Qutput LOW Current 1.0 uA v -v

*IOH2 Output HIGH Current 3.0 mA VCOM__“CON 58

*loL2 Output LOW Current 1.0 HA Se?;ig. 1DD

HoH 1 Hz Output HIGH Current 45 mA

*Pins 2 and 12
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FAIRCHILD MOS INTEGRATED CIRCUITS ¢ 3817A/3817D

AC REQUIREMENT: Tp = 0°C to +70°C, Vgg=+15V =7V, Vpp =0V

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS

fin 50/60 Hz Input Frequency 0 400 Hz

AC CHARACTERISTIC: Tp = 0°C to +70°C, Vgg=+15V £ 7V, Vpp =0V

SYMBOL PARAMETER MIN [TYP| MAX UNITS CONDITIONS

N 3817A Alarm Output 350 700 | 1200 Hz Fundamental Harmonic
Ron VS Vpp

FORVpg=-25V,Ta=< 50°C, Vgg=0V

te—Vpp OPERATING RANGE —>{
' |
900 ¥22mA ]
_ \ .
£ s00 r +
S |
Z 100 A |
S’ ! !
£ | 3.17 mA I
600
5 v |
3 / '
% 500 ;/ 7 xmA |
1
s g
9 400 ¢ NORMAL 5.0mA t
& {OPERATING !
| REGION SOmA
300 et
| _|_Bomamaxivum A7 /N, L
200 - 8mA

4 6 8 10 12 14 16 18 20 22

VDD — SUPPLY VOLTAGE -V

Fig. 1

TYPICAL ALARM CLOCK SCHEMATIC
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50/ 12/ SLOW  FAST  ALARM _ SEC  SLEEP ALARM SNOOZE
Vgs 60 24 SET SET DISPLAY DISPLAY DISPLAY OFF BLANKING
l Hz HRS
<. S..
100 KQ 2 :; ;.
) ouTPUT
COMMON >
frd SOURCE 3817A OR 3817D 4.7KQ ALARM
DIGITAL CLOCK RADIO ALARM L_AAA, V- DRIVE
50/60 Hz out
l DIGITAL ALARM CLOCK
SLEEP 47K2
N/C— 1 Hz OUTC < A
0.01 uF g47Kae
SLEEP
¢ Vop DRIVE
Mam il PM AM b& def a bgc e f a&d bg c
K | e 47KQ
| N I O
| r *; | r l | | |
I | 300 | | } — | o I
L 1 H Hilt Fill
Lt - | ' —q ! — 1] —
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i | | | | | l
I L I wed T- | T | T |
| L I T S A —
| ¥ | T T T
I__ COMMON b &c PM VSS_J T
________ CURRENT
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{LED ONLY) l

*May be replaced with alarm speaker coil.
** May be replaced with Solenoid or relay coil.

Fig. 2
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THINK F8 UNIVERSAL

STANDARD MICROPROCESSOR
VERSATILE .. EFFICIENT .. COST EFFECTIVE

The ultimate goal, from F8 design concept through develop-
ment and production, was to produce the most versatile, ef-
ficient, cost-effective microprocessor system available today.
To accomplish this, five stringent parameters, based on user
experience with other systems, were set forth as guidelines
for the F8.

Minimum Parts Count

Cost Effectiveness

Simple Peripheral Interfaces

Easy Expansion through Modular Architecture
Simplified Programming and Debugging

HOW WERE FB GOALS MET ?

By . . . unique system partitioning the system functions
have been divided among the various circuits of the F8 fami-
ly to provide sophisticated modularity. As a result, it is now
possible to build a minimum microprocessor system with
only two devices. To this system PSU, RAM and |/O devices
can be added to form medium size or memory intensive sys-
tems with a minimum use of external parts. And, finally, for

solving complex problems, the F8 devices can be connected
as subsystems into a synergistic system of independent micro-
processors.

By . . . incorporating the IO structure on the chips so that
the majority (95%) of the peripheral devices can be directly
controlied without the need for special circuits. The trick is to
accommodate the characteristics of a given peripheral device
in the software. The I/O hardware structure includes a pro-
grammable timer, an efficient interrupt system and bidirec-
tional I/ O ports.

By . . . providing carefully thought out software for gener-
ating and debugging microprograms and a choice of three
hardware modules for speeding up prototype development.

WHAT IS THE RESULT ?

. a complete family of LS/ circuits that can be used as
building blocks to construct versatile, efficient, cost effective
systems from the most simple to the highly complex.

g ¢

g

{

1,0 PORT | /0 PORT

1,0 PORT | /0 PORT

3850 3850 3854

CENTRAL CENTRAL DIRECT
PROCESSING PROCESSING MEMORY
UNIT UNIT ACCESS
(CPU) (CPU) (DMA)
( 8-BIT DATA BUS + 5 CONTROL LINES \

3851 3851 3852 3853
PROGRAM PROGRAM DYNAMIC STATIC
STORAGE STORAGE MEMORY MEMORY

UNIT UNIT INTERFACE INTERFACE

(PSU) (PSU) (OMI) (smi)

170 PORT | 1,0 PORT

170 PORT | 1,0 PORT

Y

MINIMUM SYSTEM

F8 DEVICE FAMILY




3850 CENTRAL
PROCESSING UNIT

2 PHASE

Fairchild’s F8 Central Processing Unit (CPU) contains all of
the functions of an ordinary central processor and adds some
time and money saving features uniquely its own. For instance,
the 64 bytes of scratchpad RAM memory already included on
the F8 CPU eliminate the need for external RAM circuits in
many applications. Clock and power-on-reset circuitry, nor-
mally requiring additional integrated circuit packages, are
included on-chip. Fairchild’s CPU aiso contains 16 bits of
fully bidirectional input and output lines internally latched
(for storing output data) and capable of driving a standard
TTL load.

> T
770,00 CONTROL ! 5 CONTROL
i 10 LOGIC 1 LINES
1 PORT —
! 0
17007
|
16 BIDIRECTIONAL S— PovaEsﬂE}ON <+—— EXT RES
1,0 BITS
-~
1,010
! /0 [
! PORT !
| 1 i 8-8IT
—t 64 BYTE y
17 I
ot SCRATCHPAD | [PATABUS
RAM !
RNy
3 ———-OGND
LR =5
LOCK +12Vv
RC GENERATING R
CIRCUITS Ig{)ENRT:%PLT <«—— INT REQ
—] INTERRUPT
CLOCK SIGNALS {WRITE B — LOGIC MCONTROL BIT

3850
CPU BLOCK DIAGRAM

3851 PROGRAM
STORAGE UNIT
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It is important to note that Fairchild’s Program Storage Unit
(PSU) is not just a conventional Read Only Memory. In addi-
tion to containing 1024 bytes of mask programmable ROM
for program and constant storage, the F8 PSU includes the
addressing logic for memory referencing, a Program Counter,
an Indirect Address Register (the Data Counter) and a Stack
Register. A complete vectored interrupt level, including an
external interrupt line to alert the central processor, is pro-
vided. All of the logic necessary to request, acknowledge and
reset the interrupt is on the F8 PSU. The 8-bit Programmable
Timer is especially useful for generating real time delays. The
PSU has an additional 16 bits of TTL compatible, bidirection-
al, fully latched I/ O lines.

Systems requiring more program storage may be expanded
by adding more PSU circuits. For example, one F8 CPU and
three F8 PSUs will produce a microprocessor system complete
with 64 bytes of RAM, 3072 bytes of ROM, 64 I/0 bits,
three interrupt levels, and three programmable timers. This
complete system will require only four IC packages.

S—
o I 4 controL
i 0 CONTROL
I | ot LOGIC 1 LINES
o | " \2puase
ot <—— WRITE / CLOCK
8 SIGNALS
BIDIRECTIONAL —
VOBRITS MEMORY PAGE DBDR-DATA
-~ .
i70 80 1024 BYTES SELECT BUS DRIVER
i o ROM
! PORT .
Lt e
/0 B7 :
g . Y-
| DATA
i BUS
GND O :
REV —
PROGRAM B
Hzvo COUNTER TIMER
|-—— PRIOUT
STACK INTERRUPT PRIOUT
REGISTeR | pATA counTER oo | [ INTREQ

3851
PSU BLOCK DIAGRAM



CPU SLOT DMA REG DR MEMORY
CYCLE REQ «——— CONTROL yomony Ecw READ ) CONTROL
MEM IDLE ~———  CiRCUIT NTROL RAM WRITE | SIGNALS
DYNAMIC
RAM CONTROL [—O GND
“ : > CIRCUIT '_03 j’z"v
8-BIT !
pataBsus| |
]
PEEN
ZROOGRAM H
UNTER
: 385213853
STACK 1
5 CONTROL ! REGISTER : 16 ADDRESS M M
LINES | CONTROL DATA ] LINES E on '
—L LOGIC COUNTER 1 l‘
i
L3S cnis ] comttenz |-~ INTERFACE
DMI BLOCK DIAGRAM For applications requiring more than the 64
byte RAM located on the CPU, two memory
interface circuits are included in the F8 set.
Each device generates the 16 address lines and
the signals necessary to interface with up to 65K
bytes of RAM, PROM or ROM memory. Either
device may be used in conjunction with standard
static semiconductor memory devices.
EXT INT ——| REG DR MEMORY . .
NTREQ«— N[ERRUPT o CPUREAD_ ) CONTROL The Static Memory Interface (SMI) contains a
PRIIN ——> full level of interrupt capability and a program-
TIMER . .
mable timer. The Dynamic Memory Interface
——OGND - .
-~ o5V (DMI) contains all of the logic necessary to re-
F—o0-12 . . .
- | Y fresh MOS dynamic memories without degrad-
oatasus| I ing the system throughput time. The F8 DMI
- can also interface with static memories when
PROGRAM [~ desired.
COUNTER \’
SéACK 1
REGISTER
SCONTROL{ | E llsN:gDRESS
LINES [ D
- e coontens | |
2 PHASE < ¢ — DATA }
CLOCK SIGNALS \WRITE——| COUNTER 2 p——>

3853
SMI BLOCK DIAGRAM

3854 DIRECT
MEMORY ACCESS

TRANSFER REQUEST — > -
MEM IDLE ——»
DMA
TRANSFER «—  CONTROL
STROBE ~—}
DMA WRITE SLOT <*—f ADDRESS
REGISTER

AND
ENABLE <«—— CONTROL BYTE COUNT
DIRECTION <——  REGISTER

Fairchild's Direct Memory Access (DMA) de-
vice sets up a high speed data path to link F8
memory with peripheral electronics. The F8
DMA circuit, when working in conjunction with
the F8 DM, does not require overhead electron-

16 ADDRESS LINES

vl e | 1. ics to keep track of memory addresses, bytes
Hzvo— £CODED transferred and handshaking signals. The data

CONTROL ::%2'3';2§2§1§E>3<3::,T:S°L transfer is initiated by the CPU under program
T LG I T e 2 control. Once started, the DMA transfer will
continue without CPU intervention. The CPU
can sense the enable line of the DMA to deter-
mine the completion of a transfer. The entire

3854 DMA transfer will take place without halting
DMA BLOCK DIAGRAM the central processor.

8-BIT
DATA BUS

— 2 PHASE
<— WRITE/ CLOCK SIGNALS

3-97



F8 MICROPROCESSOR
APPLICATION SPECTRUM

Because of its unique system partitioning, the F8 device set
can be applied across a wide range of applications. The mini-
mum two-circuit system is the basis for a modular architec-
ture that can handle increasingly complex problems. A sys-
tem of medium complexity can be designed by adding more
F8 PSUs. The use of an F8 memory interface device allows
up to 65K bytes of standard memories to be incorporated
into the F8 system. For highly complex applications, inde-
pendent F8 subsystems can be connected into a multiproces-
sing system in which each subsystem can operate independ-
ently yet can be controlled by one CPU that is the coordinator.

COST

——CUSTOM
SENSITIVE —8 >

<
-

SENSITIVE

STRUCTURE —»

MINICOMPUTER ¢ pERFORMANCE—3
OR BIT-SLICE

AUTOMOTIVE IGNITION CONTROL

AUTOMOTIVE BRAKES
AUTOMOTIVE DASH CONTROL
HOME APPLIANCES

VENDING MACHINES
ELECTRONIC SCALES
SPECIALTY CALCULATORS
ELECTRONIC GAMES
AUTOMATED GAS PUMPS
FAST FOOD CASH REGISTERS
PAPER TAPE HANDLERS
CASSETTE TAPE HANDLERS
CASH REGISTERS

COMMUNICATION LINE
CONTROLLERS

PRINTER CONTROLLERS
TRAFFIC LIGHT CONTROLLERS
COPIERS

PABX

FILM PROCESSING
AUTOMOTIVE ANALYZERS

FLOPPY DISK CONTROLLERS
MESSAGE CONCENTRATORS
MEDICAL INSTRUMENTS
MACHINE TOOL CONTROL

STORAGE AND FORWARD
MESSAGE SWITCHING

ADAPTIVE EQUALIZERS

FAST FOURIER TRANSFORM
ANALYZERS



A TWO-CIRCUIT SYSTEM

The two-circuit F8 microprocessor is suitable for small data
terminals, controllers, and specialty calculators. The key-
board is connected directly to the F8 I/0 ports without spec-
ial interfaces. Switch-bounce protection, rollover, and key
encoding are all under software control. Software also decodes
signals for LED readouts.

As an appliance controller, for example, the two-circuit sys-
tem can perform all input-output sensing, actuating, timing,
and computation operations. A system like the combination
washing-machine-and-dryer controller in Figure 1 requires
more than 250 components when other microprocessor de-
vice sets are used, but with the F8 devices uses only 55 com-
ponents, including 28 LEDs and the power semiconductor
devices and relays used to control the motors. A set of custom
circuits would also require about 50 parts, but initial engin-
eering expense is heavy and severe penalties are incurred if
changes are required. With the F8 system changes can be
made by merely changing the program.

TOUCH MOTOR
PANEL SENSORS CONTROLS
1,0 PORT l 1 0 PORT - 12V
5V
<—GND
EXTERNAL 12v
TMING [ W
3850 CPU I
EXTERNAL 115 Vac
————
3851 PSU INTERRUPT P 60 Hz
1-0 PORT I 1.0 PORT

LED
DISPLAY

Fig. 1. Two-Circuit System

A MORE COMPLEX SYSTEM

The versatility of the F8 system is indicated by the traffic-
light-controls system in Figure 2. The use of one CPU and two
PSU circuits provides the designer with two timers, two inter-
rupts, an onboard clock, onboard power-on reset, onboard
switch decoding, and 48 bidirectional I/O bits. This system
could be tied to vehicle detectors in the road, to monitor traf-
fic for left-turn lanes as well as through-traffic flow in four
directions. It would also react to interrupts from the pedes-
trian control buttons at each corner. There also is sufficient
/O capability to permit communication with and control of
neighboring intersections and to allow the system to be oper-
ated manually or tested for proper operation.

Five F8 features are of particular interest for this type of ap-
plication. One of the interrupts can eliminate the need for

such external circuits as a comparator to compare a count of
the cars with a predetermined value to cause the light to
change. (The CPU can handle the simple arithmetic of count-
ing cars.) This interrupt also eliminates the need for continu-
ous polling of traffic count by the microcomputer. The second
interrupt would be ideal for permitting pedestrian control to
override the automatic system. The internal clock, with an
external crystal, can also control light routines.

The two timers permit simultaneous counting of delay for
vehicle signals and flashing warning lights for pedestrians.
The onboard power-on reset acts in case of power failure to
start the system automatically when power is renewed. The
bidirectional I/Os have built-in latches that eliminate the
need for external latches for the job of “"holding’”* commands
for lights as well as the momentary commands provided by
timers and sensors.

CRYSTAL AUTO CROSSWALK
GND +5V +12V SENSOR BUTTON
l 1 l l INTERRUPT 1 INTERRUPT
3850 CPU 3851 PSU 3851 PSU
170 PORT I 1/0 PORT /0 PORT /0 PORT 170 PORT I I/0 PORT

VR VIR Y

vt T

LCROSSWALK LIGNYSJ I TRAFFIC LIGHTS

COMMUNICATION TO

I [ ROAD DETECTORS l OTHER INTERSECTIONS

Fig. 2. Medium Complexity System




A MEMORY INTENSIVE SYSTEM

A typical application is a printing credit-verification terminal
(Figure 3). Such a system requires high performance and yet
must be low in cost if it is to reach a large market. Only four
different F8 devices are required to handle a keyboard input,
visual display, card reader, and printer as well as provide a

GND +5 v +12 v CGRYSTAL

b

modem interface and memory interface for external RAM
storage. This printing credit-verification system might be
compared to a “bare mini-computer” in terms of utility; how-
ever, a detailed engineering evaluation would show that it
costs less, has fewer parts and a more flexible I/O structure.

3850 CPU 3851 PSU 3851 PSU 3852 OR 3853
MEMORY
1,0 PORT | /O PORT | 1O PORT | /O PORT | /0 PORT | 1O PORT INTERFACE
RESET 71 e
1 1 WA h
CONTROL PRINTER 7-SEGMENT, CARD RAM
SWITCHES SOLENOIDS DISPLAY READER
MOTOR 2
TR ORT KEYBOARD) MODEM

Fig. 3. Memory Intensive System

MULTI-MICROPROCESSOR SYSTEM

Figure 4 shows a specific application of the multi-processing
concept as applied to a keyboard-to-floppy-disk system. Pos-
sibly this is the most cost-effective way of implementing this
system, conservatively costing less than 50% of a convention-
al implementation. This system involves concurrent operation
of three floppy disks, magnetic tape, CRT, keyboard, printer,
and modem. While the low-speed devices (the keyboard,
printer, and modem) can be adequately handled by the pro-
grammed I/ O structure, the high-speed devices (disks, mag-

F8

netic tape, and CRT) require separate F8 CPUs and PSUs.

This scheme provides simplicity of control, modularity, and
freedom to expand. In this case, the units operating con-
currently are: one magnetic-tape unit (25 us/byte); three
floppy-disk units (32 us/byte each), and a CRT unit (71 us/
byte). This combination requires an aggregate bandwidth of
0.1478 byte/us. This is well within the F8's upper band-
width limit of 0.5 byte/us.

MEMORY
INTERFACE
F8 DATA BUS l PERIPHERAL DEVICE BUS
F8 CONTROL BUS I ]
F8 F8 F8 F8
3861 3851 3850 CONTROLLER CONTROLLER CONTROLLER CONTROLLER CONTROLLER
PSU Psu CcPU (CPU AND Psu)| |(cPu AND Psu)| |(cPu AND Psu)| | (CPU AND Psu)| |(cPu AND Psu)
vo[yo] [vo]vo] [vo]ro I
|Pn|NTEn I l MODEM I FLOPPY FLOPPY FLOPPY MAGNETIC
DISK DISK DISK TAPE
KEYBOARD

Fig. 4. Multi Microprocessor System

3-100




F8 MICROPROCESSOR

DEVELOPMENT SUPPORTHARDWARE
L ____________________________________________________________________

Development support hardware is an integral part of Fair-
child’s F8 Microprocessor product concept. Fairchild’s Micro-
processor Support Engineering Group has developed an
extensive set of design aids to enable customers to shorten
their development cycle time and speed up programming.
The F8 development support hardware provides a working
model of the user’s system and facilitates:

® Evaluation of F8 Microprocessor hardware operation
@ Reduction of engineering time and development costs
@ Preparation of system software and firmware programs

® Reduction of system hardware, software and firmware
evaluation and debug time

F8 MICROPROCESSOR EVALUATION KIT

The lowest cost method for quick evaluation of the operation
of the F8 Microprocessor hardware. Comes complete with a
preprogrammed debug ROM device, PC card, complete in-
structions on the operation of all devices in the kit and all
pertinent F8 literature.

F8M — MICROMODULE

A complete printed circuit subassembly capable of demon-
strating the operation of a customer’s program. Comes com-
plete with FBM User’s Manual and all pertinent F8 literature.

F8S — DEVELOPMENT MODULE

A complete printed circuit subassembly capable of develop-
ing, debugging and demonstrating the operation of a cust-
omer’s program. Comes complete with F8S User’'s Manual
and all pertinent F8 literature.

F8SEM — SYSTEM EXPANSION MODULE

A printed circuit subassembly designed to be used with the
F8S Development Module to expand the system memory in
4K byte increments, and to expand the number of /O ports
in increments of four each.

F8SPDM — DEVELOPMENT MODULE SET

A combination set of modules containing one F8S Develop-
ment Module, two FBSEM System Expansion Modules, an
F8S Native Assembler, F8S and SEM User’s Manuals and all
other pertinent F8 literature. A more economical solution for
the user requiring the expansion modules.

F8 FORMULATOR — COMPLETE MICRO-
PROCESSOR DEVELOPMENT SYSTEM

A benchtop self-contained, modularized F8 development sys-
tem, complete with front panel controls, cabinet, power sup-
ply, resident assembler and text editor, complete F8 Formu-
lator Operating and System Reference manuals, and all other
pertinent F8 literature.
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F8 MICROPROCESSOR EVALUATION KIT
Fairchild’s Microprocessor Evaluation Kit is designed for use
by engineers, scientists and technicians in order to provide a
straightforward method for constructing, using and evaluat-
ing prototype F8 microprocessor systems in real applications
or training situations. It provides all of the semiconductor
components, technical specifications, and instructions neces-
sary to interconnect devices, demonstrate microprocessor
programs up to 1K bytes in length, and to debug those pro-
grams.

The F8 Microprocessor Evaluation Kit contains the following
semiconductor parts and documentation:

® 16 Semiconductor Devices, including

1 — 3850 Central Processing Unit

1 — 3851A* FAIR-BUG Programmed Storage Unit

1 — 3853 Static Memory Interface

8 — 2102-2 1K Static RAM Devices
*The 3851 FAIR-BUG PSU is a fixed programmed Fairchild 3851 PSU which
provides the programmer with all its |/O subroutines and allows the pro-

grammer to display or alter memory and register contents via a teletype ter-
minal.

1 — 34001
2 — 340097 ; CMOS Gates and Buffers
1 — 34023

1 - 9NO6 TTL Hex Inverter

1 PC Card to Facilitate Device Hook-up

F8 Microprocessor Brochure

F8 Design Evaluation Kit Instruction Manual

A Guide to Programming the Fairchild F8 Microprocessor

F8 Microprocessor Data Book

F8 Timesharing Systems Operators Guide

The F8 Microprocessor Evaluation Kit is available now from
your local Fairchild Franchised Distributor.

F8M — MICROMODULE

The F8M Micromodule is an inexpensive prototyping subas-
sembly for the development and breadboarding of F8 Micro-
processor designs. It is a complete printed circuit subassem-
bly, requiring only the addition of power supplies and connec-
tion to a teleprinter to become fully operational.

Features of the F8M include:

® Switches and LEDs Provide Control and Monitor Functions
® 1K Bytes of Static MOS RAM

® Sockets for 2K Bytes of Bipolar PROM (Fairchild 93426)

® 2 Preprogrammed 93426 Devices Forming a Bootstrap
Loader

® External Interrupt

3-102

® 4 1/0 Ports Available on the Edge Connector
® Programmable Interval Timer

® Serial Communications Interface, RS232 Format, 20 mA
Current Loop

The customer’s system is ready to demonstrate after the con-
nection of peripheral circuits and either loading an object
program into the RAM, or plugging in preprogrammed
PROMs. The program can be halted and single-stepped to
demonstrate statically how the design functions. Any PROM
or ROM memory location can be monitored by halting the
program. RAM memory locations can be altered before re-
suming operation of the system.



The F8M is supported by a Cross Assembler available for pur- The F8M Micromodule is available off the shelf for immediate
chase from Fairchild Semiconductor or through a National delivery from your Fairchild Franchised Distributor.
Timesharing Network. Contact your Fairchild Sales Repre-

sentative for more information.

F8S — DEVELOPMENT MODULE The F8S Development Module, with System Expansion Mod-
The F8S is an inexpensive F8 development and debugging ules, allows source programs to be assembled inexpensively
subassembly. A self-contained complete printed circuit mod- at the customer’s location. Switches permit program RUN,
ule, the F8S needs only power supply and connection to a HALT, and Single Step. Program breakpoints may be activated
teleprinter and the customer’s peripheral circuits to form a by changing instructions at the breakpoint locations. When a
complete F8 microcomputer system. Memory may be expand- breakpoint is encountered, FAIR-BUG turns control over to
ed to a maximum of 64K bytes with the system expansion you through the teleprinter. Commands consisting of single
modules described elsewhere in this brochure. alphabetics allow you to examine or alter the contents of any

memory location, group of locations or internal register of
Features of the F8S include: the CPU. Connection of peripheral circuits to the input/out-

. . . . ut ports enables the user to demonstrate his application.
® Switches and LEDs Provide Control and Monitor Functions put pi PP

® 64K Bytes of Addressable Memory Space (1K of Semicon- The F8S is available now from your local Fairchild Franchised
ductor Static RAM is Provided) Distributor.

® Sockets for 2K Bytes of Bipolar PROM (Fairchild 93446)
® 2 External Interrupts

® 2 Programmable Interval Timers
*The 3851 FAIR-BUG PSU is a fixed programmed Fairchild 3851 PSU which

® 4 Input/Output Ports (8 Bits Each) provides the programmer with all its /O subroutines and allows the pro-
X grammer to display or alter memory and register contents via a teletype ter-
® FAIR-BUG* Debugging Program minal.
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F8SEM — SYSTEM EXPANSION MODULE

Designed to operate with the F8S Development Module, the
FBSEM System Expansion Module adds 4K byte increments
of memory to the F8 development system and four additional
170 ports. Switches contained on the module allow the user
to select the active page address that the module will respond
to, the addresses of the input/output ports and the interrupt
addresses.

Features of the FBSEM System Expansion Module include:
® 4K Bytes of Static RAM

® Memory Page Selection

® 4 |nput/Output Ports (8 Bits Each)

® Switch Selectable I/O Port Addresses
® 2 External Interrupts
® 2 Programmable Interval Timers

® Switch Selectable Interrupt Addresses

Available October 1, 1975 from your local Fairchild Fran-
chised Distributor.

F8SPDM — DEVELOPMENT MODULE SET

The F8SPDM is a combination set of modules containing one
F8S module card, two FBSEM module cards, a paper tape
F8S Native Assembler, and all necessary users manuals and
F8 documentation literature.

Available October 1, 1975 from your local Fairchild Fran-
chised Distributor.

F8 FORMULATOR

The F8 Formulator is a complete benchtop microprocessor
development system designed to support every F8 applica-
tion.

F8 Formulator features and capability include:

® F8 CPU Module

® Up to 64K Bytes of Addressable Memory

Control and Monitor Console

Virtually Unlimited Expansion of 1/0O Ports

2 External Interrupts Available for Every 4 I/0 Ports
Modular Construction

Self-contained Power Supplies

Resident Assembler

Source Text Editor

Complete Debug Capability

Standard memory modules and input/output modules per-
mit expansion of the F8 Formulator to meet your need. Addi-
tional peripheral interfaces will also be available.

Available January 1976. Contact your local Fairchild sales-
man, representative or franchised distributor for pricing in-
formation.

sane saEs 588
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F8 INSTRUCTION SET SUVIMARY

The F8 instruction set contains over 60 different instructions
which may be subdivided into 10 categories: Accumulator,
Scratchpad Register, Indirect Scratchpad Address Register,
Memory Reference, Data Counter, Status Register, Program
Counter, Branch, Interrupt Control and Input/Output in-
structions. Because 55% of the F8 instructions are only one
byte long, programs are short and memory requirements sig-
nificantly reduced. An alphabetic listing of the instructions is
shown below. The following pages contain a complete de-
scription of the F8 instructions, including the cycle time. Each
cycle is 2 us for a system with a 2 MHz clock frequency.

F8 ADDRESSING MODES
The F8 instruction set has eight modes of referencing either
/0, CPU registers or bulk memory.

Implied Addressing — The data for this one-byte instruction
is implied by the actual instruction. For example, the POP in-
struction automatically implies that the content of the Pro-
gram Counter will be set to the value contained in the Stack
Register.

Direct Addressing — In these two-byte instructions, the ad-
dress of the operand is contained in the second byte of the
instruction. The Direct Addressing mode is used in the Input/
Output class of instructions.

Short Immediate Addressing — Instructions whose address-
ing mode is Short Immediate have the instruction op code as
the first four bits and the operand as the last four bits. They
are all one-byte instructions.

Long Immediate Addressing — In these two-byte instruc-
tions, the first instruction byte is the op code and the second
byte is the 8-bit operand.

Direct Register Addressing — This mode of addressing may
be used to directly reference the Scratchpad Registers. By in-
cluding the register number in the one-byte instruction, 12 of
the 64 Scratchpad Registers may be referenced directly.

Indirect Register Addressing — All 64 Scratchpad Registers
may be indirectly referenced, using the Indirect Scratchpad
Register in the CPU. This 6-bit register, which acts as a point-
er to the scratchpad memory, may either be incremented,
decremented, or left unchanged while accessing the scratch-
pad register.

Indirect Memory Addressing — A 16-bit Indirect Address
Register, the Data Counter, points to either data or constants
in bulk memory. A group of one-byte instructions is provided
to manipulate this area of memory. These instructions imply
that the Data Counter is pointing to the desired memory byte.
The Data Counter is self-incrementing, allowing for an entire
data field to be scanned and manipulated without requiring
special instructions to increment its content. The memory
interface circuit contains two interchangeable data counters.

Relative Addressing — All F8 Branch Instructions use the
relative addressing mode. Whenever a branch is taken, the
Program Counter is updated by an 8-bit relative address con-
tained in the second byte of the instruction. A branch may ex-
tend 128 locations forward or 127 locations back.

ALPHABETIC LIST OF INSTRUCTIONS

ADC  Add Data Counter with Accumulator DCI Load Data Counter Immediate NI Logical AND Accumulator Immediate
Al Add Immediate with Accumulator DI Disable Interrupt NM Logical AND from Memory
AM Add Binary Accumulator with Memory DS Decrement Scratchpad Register NOP No Operation
AMD Add Decimal Accumulator with Memory NS Logical AND Scratchpad and Accumulator
AS Add Binary Accumulator with Scratchpad Register El Enable Interrupt
ASD Add Decimal Accumulator with Scratchpad Register (o]} Logical OR Immediate

INC Increment Accumulator oM Logical OR Memory with Accumulator
BC Branch on Carry IN Input out Output
BF Branch on False Condition INS Input Short OUTS  Output Short
BM Branch if Negative
BNC  Branch if no Carry JMP - Jump Pl Push Program Counter into Stack Register
BNO Branch if no Overflow LI Load Accumulator Immediate Set Program Counter to New Location
BNZ Branch if no Zero LIs Load Accumulator Short PK Push Program Counter into Stack Register
BP Branch if Positive LISL Load ISAR — Lower 3 Bits Set Program Counter from Scratchpad
BR Unconditional Branch LISU  Load ISAR — Upper 3 Bits POP Put Stack Register into Program Counter
BR7 Branch if ISAR is not 7 LM Load Memory
BT Branch on True Condition LNK Link Carry into Accumulator SL Shift Left
BZ Branch on Zero Condition LR Load Register (5 Types) SR Shift Right

Scratchpad ST Store to Memory

Cl Compare Immediate Program Counter XDC  Exchange Data Counters
CLR Clear Accumulator ISAR X1 Exclusive OR Immediate
CcM Compare with Memory Status XM Exclusive OR Accumulator with Memory
COM Complement Accumulator Data Counter XS Exclusive OR Accumulator with Scratchpad
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ACCUMULATOR GROUP INSTRUCTIONS

ADD CARRY LNK ACC=(ACC) + CRY 19 1 1 10 10 10 1/0
ADD IMMEDIATE Al i ACC=(ACC) + H'ii’ 24ii 2 25 10 10 10 1/0
AND IMMEDIATE NI i ACC=(ACC) A H'ii’ 21ii 2 25 o 10 0o 10
CLEAR CLR ACC=H00" 70 1 1 - - - -
COMPARE IMMEDIATE cl i Hiii' + (ACC) + 1 25ii 2 25 10 10 10 1/0
COMPLEMENT com ACC=~(ACC) & HFF’ 18 1 1 o 10 o0 10
EXCLUSIVE-OR IMMEDIATE XI i ACC=(ACC) @ Hii’ 23ii 2 25 o 10 o0 10
INCREMENT INC ACC=(ACC) + 1 1F 1 1 1,0 1,0 1/0  1/0
LOAD IMMEDIATE u ii ACC=Hii’ 20ii 2 25 - - - -
LOAD IMMEDIATE SHORT LS i ACC=HOI' 7i 1 1 - - - -
OR IMMEDIATE ol i ACC=(ACC)V H'ii’ 22ii 2 25 o 150 0o 10
SHIFT LEFT ONE SL 1 SHIFT LEFT 1 13 1 1 o 10 o 10
SHIFT LEFT FOUR sL 4 SHIFT LEFT 4 15 1 1 o 10 0o 10
SHIFT RIGHT ONE SR 1 SHIFT RIGHT 1 12 1 1 o 10 o0 1
SHIFT RIGHT FOUR SR 4 SHIFT RIGHT 4 14 1 1 o 10 o0 1

BRANCH INSTRUCTIONS in all conditional branches PCO*(PCO) + 2.f the test condition is not met. Execution is compliete in 3.0 cycles.

BRANCH ON CARRY BC aa PCo=[(PCo) + 1] + H'aa' if CRY 82aa 2 35 - - - -
BRANCH ON POSITIVE BP aa PCH=[(PCo) + 1] + Haa"if SIGN = 1 81aa 2 35 - - - -
BRANCH ON ZERO BZ aa PCo=[(PCo) + 1] + H'aa' if ZERO = 1 84aa 2 35 - - - -
BRANCH ON TRUE 8T t aa PCo=[(PCo) + 1] + H'aa" if any test is true  Btaa 2 35 - - - -

t = TEST CONDITION

22 |2 | 20
ZERO | CRY | SIGN

BRANCH IF NEGATIVE BM aa PCo=[(PCo) + 1] + H'aa' if SIGN = 0 91aa 2 35 - - - =
BRANCH IF NO CARRY BNC aa PCOO[(PCO) + ‘I] + H'aa” if CARRY =0 92aa 2 3.5 - - - -
BRANCH IF NO OVERFLOW BNO aa PCo=[(PCo) + 1] + Haa" if OVF = 0 98aa 2 35 - - - -
BRANCH IF NOT ZERO BNZ aa PCo=[(PCo) + 1] + H'aa" if ZERO = 0 94aa 2 35 - - - -
BRANCH IF FALSE TEST BF taa  PCo=[(PCo) + 1] + Haa' if all tests are met Staa 2 35 - - - -

t = TEST CONDITION

2| 2 [ 2] 2

OVF | ZERO | CRY | SIGN

BRANCH IF ISAR (LOWER) # 7 BR7 aa PCo={(PCo) + 1] + H'aa" if ISARL # 7 8Faa 2 25 - - - -
PCo=(PCq) + 2if ISARL = 7 20 - - - -
BRANCH RELATIVE BR aa PCo=+{(PCo) + 1] + Haa® 90aa 2 3 - - = -
JUMP* JMpP aaaa PCo=H'aaaa’ 29aaaa 3 55 - - - -

*Privileged instruction

3-106



MEMORY REFERENCE INSTRUCTIONS an Memory Reference Instructions, the Data Counter i1s incremented DC-a=DC + 1

i - 5 i

ADD BINARY AM ACC=(ACC)+ ((DC)) 88 1 25 10 10 1/0 1/0
ADD DECIMAL AMD ACC=(ACC) +((DC) 89 1 25 o0 10 10 1/0
AND NM ACC=(ACC)A ((DC)) 8A 1 25 0 1/0 0o 1/0
COMPARE c™M ((DC)) + (ACC) + 1 8D 1 25 170 10 1/0 1/0
EXCLUSIVE OR XM ACC-=(ACC) @ ((DC)) 8C 1 25 0 1/0 o] 1/0
LOAD LM ACC==((DC)) 16 1 25 - - - -

LOGICAL OR oM ACC=(ACC)V ((DC) 8B 1 25 o 1/0 0] 1/0
STORE ST (DC)=(ACC) 17 1 25 - - -

ADDRESS REGISTER GROUP INSTRUCTIONS

. ADD to DATA COUNTER ADC ‘ \l)CO(DC)“ lACi ’ 8E 1 2.5 - - -
CALL to SUBROUTINE® PK PCoU=(r12); PCoL=(r13); PC1=(PCp) oc 1 4 - - - -
CALL to SUBROUTINE IMMEDIATE* Pl aaaa PCq=(PCq): PCo=H'aaaa’ 28aaaa 3 6.5 - - - -
EXCHANGE DC XDC (DCO) = (DC1J 2C 1 2 - - - - 3
LOAD DATA COUNTER LR [s]eXe] DCU=(r14); DCL=(r15) OF 1 4 - - - -
LOAD DATA COUNTER LR DC.H DCU=(r10); DCL=(r11) 10 1 4 - - -
LOAD DC IMMEDIATE DCt aaaa DC=H'aaaa’ 2Aaaaa 3 6 - - - -
LOAD PROGRAM COUNTER LR PO.Q PCoU=(r14); PCoL=(r15) oD 1 4 - - - -
LOAD STACK REGISTER LR P,K‘ ) PCqU=(r12); PCqL=(r13) 09 1 4 - - - -
RETURN FROM SUBROUTINE* POP PCo=(PCy) ic 1 2 - - - -
STORE DATA COUNTER LR Q,0C r14=(DCU); r15=(DCL) OE 1 4 - - - -
STORE DATA COUNTER LR H.DC r10=(DCU); r11=(DCL) 11 1 4 - - - -
STORE STACK REGISTER LR K.P r12=(PCqU); r13=(PCqL) 08 1 4 - - - -

SCRATCHPAD REGISTER INSTRUCTIONS (Refer to Scratchpad Addressing Modes)

ADD BINARY AS r ACC~=(ACC) + (r) cr 1 1 10 10 1/0 1/0
ADD DECIMAL ASD r ACC=(ACC) + (r) Dr 1 2 170 10 10 1/0
DECREMENT DS r r(r) + HFF' 3r 1 15 10 10 10 1/0
LOAD LR Ar ACC=(r) ar 1 1 - - -
LOAD LR AKU ACC=(r12) 00 1 1 - - -

LOAD LR AKL ACC=(r13) o1 1 1 - - - -
LOAD LR A.Qu ACC=(r14) 02 1 1 - - ~ -
LOAD LR AQL ACC~=(r15) 03 1 1 - - - -
LOAD LR A r=(ACC) 5r 1 1 - - - -
LOAD LR KU.A r12<(ACC) 04 1 1 - - - -
LOAD LR KLA r13=(ACC) 05 1 1 - - - -
LOAD LR Qu.A r14=(ACC) 06 1 1 - - - -
LOAD LR QLA r15=(ACC) 07 1 1 - - - -
AND NS r ACC=(ACC) A (r) Fr 1 1 o 10 o 10
EXCLUSIVE OR Xs r ACC=(ACC) & (1) Er 1 1 o 10 0 10

*Privileged instruction
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MISCELLANEOUS INSTRUCTIONS

DISABLE INTERRUPT

ENABLE INTERRUPT* El

INPUT IN aa
INPUT SHORT INS a
LOAD ISAR LR IS A
LOAD ISAR LOWER LISL a
LOAD ISAR UPPER LISU a
LOAD STATUS REGISTER* LR w,J
NO-OPERATION NOP

OuTPUT out aa
OUTPUT SHORT ouTs a
STORE ISAR LR AlS
STORE STATUS REG LR JwW

RESET ICB

SET ICB 1B 1 2 - - - -
ACC=(INPUT PORT aa) 26aa 2 4 9] 1/0 (4] 1/0
ACC=(INPUT PORT a) Aa 1 4+ [o] 1/0 (o] 1/0
ISAR=(ACC) 0B 1 1 - - - -
ISARL=-a 01101a** 1 1 - - - -
ISARU=a 01100a"* 1 1 - - - -
W(r9) 1D 1 2 170 1/0 10 1/0
PCo=(PCq) + 1 2B 1 1 - - - -
OUTPUT PORT aa=(ACC) 27aa 2 a4 - - - -
OUTPUT PORT a=(ACC) Ba 1 4+ - - — _
ACC-=(ISAR) 0A 1 1 - - - -
r9=(W) 1E 1 1 - - - -

“Privileged instruction
**3-bit octal digit
***2 machine cycles for CPU ports

NOTES.

Each lower case character represents a Hexadecimal digit
Each cycle equals 4 machine clock periods
Lower case denotes variables specified by programmer

Function Definitions

- is replaced by

() the contents of

Binary “"1"'s complement of
Arithmetic Add (Binary or Decimal)
Logical "OR" exclusive

Logical “"AND""

Logical “OR" inclusive
Hexadecimal digit

< >e 7

Register Names

a Address Variable

A Accumulator

DC Data Counter (Indirect Address Register)

DCO Data Counter #0 (Indirect Address Register #0)
DC1 Data Counter #1 (Indirect Address Register #1)
DCL Least significant 8 bits of Data Counter Addressed
bCcu Most significant 8 bits of Data Counter Addressed
H Scratchpad Register #10 and #11

i and ii immediate operand

ICB Interrupt Control Bit

IS Indirect Scratchpad Address Register

ISAR Indirect Scratchpad Address Register

ISARL Least Significant 3 bits of ISAR
ISARU Most Significant 3 bits of ISAR
J Scratchpad Register #9

K Registers #12 and #13

KL Register #13

KU Register #12

PCO Program Counter

PCoL Least Significant 8 bits of Program Counter
PCoU Most Significant 8 bits of Program Counter
PC4 Stack Register

PCyL Least Significant 8 bits of Program Counter
PCqU Most Significant 8 bits of Active Stack Register
Q Registers #14 and #15

QL Register #15

Qu Register #14

r Scratchpad Register (any address thru 11)
w Status Register

Scratchpad Addressing Modes (Machine Code Format)

r=C (Hexadecimal), Register Addressed by ISAR (Unmodified)
r=D (Hexadecimal), Register Addressed by ISAR; ISARL Incremented
r=g {Hexadecimal). Register Addressed by ISAR; ISARL Decremented

r=F (No operation performed)
r=0 (Hexadecimal), Register O thru 11 addressed directly from
thru B the Instruction

Status Register

- No change in condition

1,0 is setto 1" or "0 depending on conditions
CRY Carry Flag
OVF Overflow Flag

SIGN Sign of Result Flag
ZERO Zero Flag
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POWER REQUIREMENTS: vpp = +5.0 V £5%; Vg = +12.0 V £5%; Vgg = 0 V; Tp = 0°C to 70°C; f = 2 MHz

TEST CONDITIONS
PART TYPE SYMBOL PARAMETER TYP MAX UNITS
(Outputs Unloaded)
3850 Ibp Vpp Current 30 80 mA 2 MHz
[Fele} Vgg Current 15 25 mA
3851 Ibo Vpp Current 30 70 mA 2 MHz
[leYe] Vgg Current 10 18 mA
3852 Ibp Vpp Current 35 70 mA 2 MHz
3853 lele] Vgg Current 13 30 mA
3854 lbp Vpp Current 20 40 mA 2 MHz
[IeTe) Vgg Current 15 28 mA
SIGNAL ELECTRICAL
SPECIFICATIONS : vpp = +5.0 V z5%; Vgg = +12.0 V x5%; Vgg = O V; Tp = 0°C to 70°C; f - 2 MHz
SOURCE OR
SIGNAL NAME RECEIVING Vou MIN | VigMIN | Vg MAX | V) MAX LOAD
(NUMBER, TYPE) DEVICE
DATA BUS 3850 3.9 35 0.4 0.8 100 pF
(8 INPUTS/ OUTPUTS) 3851 Isource 100 kA
3852/3 lamk 900 i
3854
CONTROL BUS 3850 39 0.4 100 pF, Ignk - 900 uA
(5 OUTPUTS) ISOURCE ~ 100 #A
CONTROL BUS 3851 35 0.8 3
(5 INPUTS)! 3852/3
;0 PORTS 3850 2.9(1TTL) 3.57 0.4 0.8 100 pF plus 1 H-TTL Load
(16 INPUTS, OUTPUTS) 3851 3.9 (unloaded)
CLOCK REFERENCE (INPUT) 3850 4.0 08
SYSTEM CLOCKS 3850 4.4 0.4 100 pF, gk = 900 A
(PHI AND WRITE OUTPUTS) 'source ~ 100 4A
SYSTEM CLOCKS 3851 4.0 08
{PHI AND WRITE INPUTS) 3852/3
3854
RESET (INPUT) 3850 3.52 08 |1 =03mAMaxatVy=Vgg
INTERRUPT CONTROL BIT 3850 39 04 50 pF plus 100 uA
(OUTPUT) ISOURCE ©F IsINK
INTERRUPT REQUEST 3850 352 08 |l =1mAMaxatVy =04
(INPUT)
INTERRUPT REQUEST 3851 OPEN DRAIN 04 100 pF plus Igjyg = 1 MA
(OUTPUT) 3853
EXTERNAL INTERRUPT 3851 3.5 1.2
(INPUT) 3853
PRIORITY IN 3851 3.5 0.8
(INPUT) 3853
PRIORITY OUT 3851 3.9 04 50 pF plus 100 pA
(OUTPUT) ISOURCE © IsINK
DBDR (OUTPUT) 3851 OPEN DRAIN3 04 100 pF plus Ignk = 2.5 mA
ADDRESS LINES and RAM 3852/3 4.0 04 500 pF plus 2 TTL Loads
WRITE (16 OUTPUTS) 3854
REGDR (INPUT/OUTPUT) 3852/3 39 35 0.4 0.8 100 pF plus 1 H-TTL Load
CPU READ (OUTPUT) 3852/3 3.9 0.4 50 pF plus 1 H-TTL Load
MEM IDLE, CYCLE REQ -
and CPU SLOT 3852 3.9 04 50 pF plus 1 H-TTL Load
(QUTPUTS)
MEM IDLE (INPUT) 3854 35 0.8
ENABLE, DIRECTION, 3854 3.9 04 50 pF plus 1 H-TTL Load
TRANSFER, DMA WRITE
SLOT, STROBE (OUTPUTS)
XFER REQ, P1,P2 (INPUTS) 3854 35 0.8
LOAD REG, READ REG 3854 35 0.8
(INPUTS)

13854 receives two control signals from external decoding device.

2Internal pull-up resistor to Vpp.
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3843

UNIVERSAL SYNCHRONOUS AND ASYNCHRONOUS

RECEIVER/TRANSMITTER (USART)

GENERAL DESCRIPTION — The 3843 USART is a complete serial communications
formatting device. It receives serial data in virtually any format now in use and converts
that data to parallel data in a form suitable for inputing to a microcomputer system.

CONNECTION DIAGRAM

DIP (TOP VIEW)

Conversely, it transmits microcomputer output data in a program-determined format. 1 ] RDA N VGG [128
The USART is a peripheral device intended for use with a CPU controlling the format/ 2 ] RS PE [ 27
configuration of the USART logic. 3¢/ READ [ 26
The USART has the capability of detecting simple parity errors and notifying the CPU of 4Dy CE L1125
such errors in data transmission. It will also detect framing and overrun errors and noti- 5 De FESD [ ] 24
fy the CPU when they occur. OE 123
D cl.[322
The USART can simultaneously receive and transmit data in the format specified by t &S 3 21
CPU. 9 D3 WRITE [ 20
® VARIABLE CHARACTER LENGTH — 5, 6, 7, 8 BITS D2 Vss 119
® VARIABLE NUMBER OF STOP BITS — 1, 1-1/2, OR 2 D1 TSO[]118
® SELECTABLE TRANSMIT AND RECEIVE CLOCK RATES 12 bo TBMT [ 17
©® EVEN OR ODD PARITY DETECTION AND GENERATION 13 ReP Ter 16
@ FULL DUPLEX OPERATION — DOUBLE BUFE‘%@ED 14 cTs ™T [ 15
® TTL COMPATIBLE ON INPUTS AND O
®

PIN NAMES 17 TBMT, TRANSMITTER
PIN NO.  LABEL/NAME FUNCTION BUFFER EMPTY
1 RDA, RECEIVER DATA FLAG — Data available in re-
AVAILABLE ceiver buffer register. 18 TSO, TRANSMITTER
SERIAL OUT
RSI, RECEIVER SERIAL IN  Serial input port for receiver.
19 Vgg. SOURCE VOLTAGE
C/D, CONTROL/DATA During Write mode — This in- —
put differentiates a control 20 WRITE
word from a data word. C/D
equaltoa 1" indicatesacon- 21 RTS, REQUEST TO SEND
trol word.
During Read mode — The in- —
put selects the data presented 22 Cl, CHIP INITIALIZE
to the Data Bus Ports. C/D
equal to "'1" selects the status 23 OE, OVERRUN ERROR
register. C/D equal to "0
selects the receiver register.
456, Dg—Dy 3-state I/0 controlled by the
8,9,10, DATA BUS PORTS READ input. READ equal to 24 FESD, FRAMING ERROR,
11,12 0" drives out data. SYNC DETECTED, or
7 Vpp. DRAIN VOLTAGE ~ Power EXTERNAL SYNC
13 RCP, RECEIVER CLOCK Clock
INPUT —
_ 25 CE, CHIP ENABLE
14 CTS, CLEAR TO SEND The transmitter is disabled
until CTS is dropped.
15 TMT, TRANSMITTER FLAG — Transmission of last 26 READ
REGISTER EMPTY word complete. TSO is mark
time or sync words.
27 PE, PARITY ERROR
16 TCP, TRANSMITTER Clock
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FLAG — Last word has been
transferred to transmitter
register and the buffer can
accept a new word.

Serial data output portfor trans-
mitter.

Power

Input is dropped to write data
or control word into device.

Output from command regis-
ter bit 1.

Input is dropped to cancel
flags and initialize counters.

FLAG — Receiver buffer has
been loaded with new data
and the prior data had not
been read out by controller.
FLAG/INPUT — This pin is a
FLAG during asynchronous
and internal sync modes and
an input during external sync
mode.

Input is dropped when the de-
vice is selected for a READ/
WRITE operation.

Input is dropped to read Data
Bus Ports, outputs.

FLAG

Power










3705/3708
MOS MONOLITHIC 8-CHANNEL MULTIPLEX SWITCH

GENERAL DESCRIPTION — The 3705/3708 are 8-Channel Multiplex Switches with an
output enable control and one-out-of-eight decoder included on-chip. They are manufac-

LOGIC SYMBOL

tured using p-channel enhancement mode silicon gate technology. The logic input lines LT
are npn bipolar compatible and can be used directly with TTL 5.0 V logic levels with no 515,535,455 5657 5g
level shifting interface required. This device is intended for use in A/D converters, OF

multiplexing in analog or digital data transmission systems, and other airborne or ground —JAg
instrumentation signal routing applications. —x, ouTp—
e ONE-OUT-OF-EIGHT DECODER ON THE CHIP i

e HIGH OFF-RESISTANCE-TO-ON-RESISTANCE RATIO

e OUTPUT ENABLE CONTROL Vgg = Pins 2 and 4
o LOW LEAKAGE CURRENT Voo = Fin 13

e ZERO OFFSET VOLTAGE

e FAST SWITCHING TIME: 1.0 us (MAX) AT Tp = +85°C (3705 DL)

e TTL COMPATIBLE INPUT LOGIC LEVELS

CONNECTION DIAGRAM

ABSOLUTE MAXIMUM RATINGS (Notes 1 and 2) DIP (TOP VIEW)
Storage Temperature —65°C to +150°C
Operating Temperature

DC 0°C to +70°C
DL —55°C to +85°C
DM —55°C to +125°C
Positive Voltage on any Pin +0.3V
Negative Voltage on Digital and Analog Input Pins -30V
Negative Voltage on Digital and Analog Output Pins -30V
Negative Voltage on Vpp -30V
Total Power Dissipation in Package (T p = 25°C) 200 mW
NOTES:

1. These ratings are limiting values above which the serviceability of the device may be impaired.
2. Voitage ratings are all referenced to pins 2 and 4 (Vgg).

BLOCK DIAGRAM
DATARLT TRUTH TABLE
CHANNEL NO'S
1 S2 S3 Sq S5 6 S7 Sg
? ? ? ? T ? ? LOGIC INPUTS CHANNEL
L -O DATA OUTPUT Apg A1 Ay OE ‘ON’
10 0 I I 10 [T 11 L L LA s
DD S S S S S S HoLoL o 52
— |4, L H L H S3
ONE.OF EIGHT DECODER S s H H L H S4
Voo L L H H S5
| | l I H L HH sg
Ao A1 A2 OUTPUT ENABLE L H H H §7
LOGIC INPUT H H H H Sg
X X X L OFF
*Both Vgg lines are internally connected; either one or both may be used.
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FAIRCHILD MOS INTEGRATED CIRCUIT ¢ 3705/3708

ELECTRICAL CHARACTERISTICS

O O
For 3705: Vo1 =—5.0 V 10 +5.0 V, Vpp = =222V, Vgg = 6.0 £1 V Ta- gf ‘jsijg :Z(ia%c
For 3708: Voy1=-5.0Vto+5.0V, Vpp = —-19+1V, VSS =55+05V DM —55°C to +125°C
SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
*ViH Input HIGH Voltage Vgs —1.5 Vss \4
*Vip Input LOW Voltage VpD 0.8 \
It Logic Input Leakage Current 10 uA Vss — VLoGic-IN =15 V
N>) Data Input Leakage Current 500 nA Vss —VinN =15V
Lo Output Leakage Current 500 nA Vss —Vout =15V
Ron Data Channel “ON" Resistance
3705 400 Q2 VouTt =—-5.0V, gyt = —100 A
3708 450 (] VouTt =-5.0V, loyT = =100 uA
Pp Power Dissipation 175 mW Vpp=-26V,Vgs=0V
1.3 us 3705 DM (Fig. 1)
ts Channel Switching Time 1.0 us 3705 DL, DC (Fig. 1)
1.5 us 3708 DL, DC (Fig. 1)

*When driven by TTL elements, avoid excessive dc loading of TTL elements to insure 3708 logic levels under maximum fanout conditions.

Analog input signal swing should not exceed Vgg (= V).

SCHEMATIC DIAGRAM

—————— LOGIC INPUT oy
OE A2 N Ao

T Voo

J

ol
Hl
|
]
|
hl
|
Hl
4

T

1

-||—‘]:r
Al
T
|
AT
Al
4
|
AT
Hl
]
|
g
Al
8

=
Vss o—— i -

R e O e B e B

CHANNEL # sg S7 S Ss Sa S3 S2 S1
L DATA INPUT }

P—
]t
4
-]
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FAIRCHILD MOS INTEGRATED CIRCUIT « 3705/3708

——Vss D—-l':_'o ViN 2
— Ao p—-—l':_o ves
vss — A1 HE_O LOGIC INPUT

vss —1 A2 o-—|t:—°

L0
vss —— OE o—ll VIN 2

OuTPUT

VIN 1

— 30 pF
- 300

Fig. 1 SWITCHING TIME TEST CIRCUIT

Q +t50V

Vee

4k I

I 4K [
| 4kQ" |

4k

B

ANY TTL INTEGRATED CIRCUIT

*Optional components — not needed if TTL fanout is limited to 1.

Fig. 2 TYPICAL CONTROL CIRCUIT
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3815
5-DECADE COUNTER

GENERAL DESCRIPTION — The 3815 is a 5-Decade Counter which includes a memory with static

LOGIC SYMBO
latches for each counter digit and an output multiplexer. Cathode driving, clock synchronization and L
decimal point logic are also provided. The 3815 is designed to drive a multiplexed display which has a
Binary Coded Decimal output (drives a BCD converter plus low power latches, if necessary) and five J, [
decoded outputs to strobe the display. i P MR -~ 100
— ce2 o b—
Automatic leading zero blanking is simply accomplished and a separate input is provided to blank the —dcp
entire display. Other outputs provide terminal count indication and an output which can be used to —ol sync TRANS 815
drive the display outputs. The 3815 is manufactured using silicon gate p-channel technology. — ASYNC TRANS BLANK Jo—
. —of STEP
0, O O¢ OpOg 0 0, 04 Og
e DIRECT TTL/DTL COMPATIBILITY — NO EXTERNAL COMPONENTS FErTTrTd
e DC TO 600 kHz OPERATION Vgg = +5 V £5% = Pin 24
e BCD OUTPUT — COMPATIBLE WITH DISPLAY DECODERS Vpp = GND = Pin 13
e EXTERNAL CONTROL MULTIPLEX FREQUENCY — ACCOMMODATES LED DISPLAYS VGG =—12V #5% = Pin 15

CONNECTION DIAGRAM

ABSOLUTE MAXIMUM RATINGS DIP (TOP VIEW)

Storage Temperature —65°C to +150°C
Operating Temperature 0°C to 70°C
pJele] +0.3 to -24V ol Ves
All Other Inputs +0.3 to -16V SYNC TRANS ] MR
Outputs +0.3 to -8V (I < 10 mA) BLANK [ Op
o1 Og
BLOCK DIAGRAM 2 *100
0, cE2
og [ CE1
oald Oc¢
ASYNC TRANS[| TC
+100
%s[] Vee
sTer [ TEST
op[] Vop
N A B C D I TERMINAL
T > ' | A A | COUNT
b CP 10 CP +10 CP 10 CP 10
MR MR MR MR
R X PIN NAMES
— 4 4
iy S 5 B, cP Clock
e L o] c ock Input
svNC | < 03 -3 SYNC TRANS Synchronous Transfer
TRANSFER o] . _ _ o Control
ASYNC DEIEEL oerect oerect oerecr ST BLANK Display Blanki
TRANSFER™] play Blanking
: Control
01, 02, O4, Og BCD Counter Outputs
I afafafads Op, Og,Oc,  Digit Scanner Outputs
DECIMAL 0p 0g O Op Og 43\ H c D Op., OE
POINT
STRRK- BLANKING CONTROL ,{ T+ ] | E ﬂ‘dﬁ?.i‘iﬁ‘i‘é.‘a ASYNCH Asynchronous Transfer
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