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Addendums:

Please note there will be two addendums to this data book
featuring the available new cells. Addendum A will be
published in July 1984. Addendum B will be published in
October, 1984. Use the response card in front of this book
to order both.
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Data Sheet Index

Page
Section 1
General Information ......... ... .. .. 1-1
Section 2
Inverters/Inverting Buffers
BAMO0000 Inverter ... e e 2-2
BAMO00001 Inverter/Buffer ......... i 2-3
BAMO00002 Inverter/Buffer ....... ... . . i, 2-3
BAMO0O0003 Inverter/Buffer ....... ..o 2-3
BAMO02001 Inverter/Buffer, High Speed ........................ 2-5
BAM02002 Inverter/Buffer, High Speed ........................ 2-6
BAMO02003 Inverter/Buffer, High Speed ........................ 2-7
BAMO0O0004 3-State Inverter/Buffer ............ ... i i, 2-8
BAMO02004 3-State Inverter/Buffer, High Speed ................. 2-9
BAMO00005 Slow Inverter for Pulse Generator .................. 2-10
BAMO00006 TTL-Compatible Inverter/Buffer ................... 2-11
BAMO0O0007 3-State Inverter/Buffer ....... .. .. ... i i, 2-12
BAMO0008 3-State Inverter/Buffer ........ ... . i il 2-12
BAMO02007 3-State Inverter/Buffer, High Speed ................ 2-14
BAMO02008 3-State Inverter/Buffer, High Speed ................ 2-14
Section 3
NAND Gates
BAMO00010 2-Input NAND ... 3-2
BAMO02010 2-Input NAND, High Speed  ........................ 3-3
BAMO00011 S-INput NAND ... 3-4
BAM02011 3-Input NAND, High Speed  ........................ 3-5
BAMO00012 4-Input NAND ... e 3-6
BAMO02012 4-Input NAND, High Speed  ........................ 3-7
BAMO00013 5-Input NAND ... e 3-8
BAM02013* 5-Input NAND, High Speed ........................ 3-9
BAMO02014* 6-Input NAND, High Speed ....................... 3-10
Section 4
NOR Gates
BAMO00020 2-Input NOR ..o e 4-2
BAMO00021 3-INPpUut NOR Lo 4-3
BAMO00022 4-InpUt NOR L i e 4-4
BAMO02022* 4-Input NOR, High Speed .......................... 4-5
BAMO00023 5-Input NOR ..o i 4-6
BAMO02023* 5-Input NOR, High Speed .......................... 4-7
*Available Mid-Year 1984
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*Available Mid-Year 1984

Data Sheet Index (continued)

Page
Section 5
AND Gates
BAMO0030 2-Input AND ... e 5-2
BAMO00031 S INPUt AND oo e 5-3
BAMO00032 4-Input AND ... e e 5-4
BAM02032 4-Input AND, High Speed .......................... 5-5
BAMO00033 5-Input AND ..o e e 5-6
Section 6
OR Gates
BAMO00040 2-INPUt OR oot e 6-2
BAMO02040 2-Input OR,HighSpeed ........................... 6-3
BAMO00041 B-INPUt OR .o e e 6-4
BAMO02041* 3-Input OR,HighSpeed ........................... 6-5
BAMO00042 4-INpUut OR Lo e 6-6
BAMO02042* 4-Input OR, High Speed ................ ... .. ... 6-7
BAMO00043 S NPUt OR Lo e 6-8
Section 7
XOR Gates
BAMO0050 Exclusive-OR ... i i i e e 7-2
BAMO00051 Exclusive-NOR ... .. e 7-3
Section 8
AND-NOR/OR-NAND Gates
BAMO00060 22AND-NOR ... i i i e e 8-2
BAMO02060* 2-AND-NOR, HighSpeed .......................... 8-3
BAMO0061 2,1 AND-NOR ... i e i it i e 8-4
BAMO02061* 2,1 AND-NOR, HighSpeed ........................ 8-5
BAMO00062 220R-NAND ... i i i e e e 8-6
BAMO02062* 2,2 OR-NAND, HighSpeed ........................ 8-7
BAMO00063 210R-NAND ... i i e i e 8-8
BAMO02063* 2,2 OR-NAND, HighSpeed ........................ 8-9
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Data Sheet Index (continued)
Page

Section 9
Multiplexers/Decoder Drivers
BAMO00072 2-to-1 Multiplexer ... ..ot 9-2
BAMO00073 4-to-1 Multiplexer ...t 9-3
BAMO00074 8-to-1 Multiplexer ....... ..ot 9-4
BAMO00076 MUX Driver for BAM0O0072 .........ccoviiiiiiinn... 9-5
BAMO00077 MUX Decoder/Driver for BAM00073 ................ 9-6
BAMO00078 MUX Decoder/Driver for BAM00074 ................ 9-7
Section 10
Flip-Flops/Latches/Registers
BAMO00080 D-Latch withoutReset ............... ...t 10-2
BAM02080 D-Latch, Transparent, High Speed ................. 10-3
BAMO00081 D-LatchwithReset ........... ... oot 10-4
BAMO00082 D Flip-Flop withReset ..............coiiiiiiiina.. 10-5
BAMO02082* D Flip-Flop with Reset, High Speed ................ 10-8
BAMO00083 D Flip-FlopwithReset .......... ... ...t 10-6
BAM02083* D Flip-Flop with Reset, High Speed ................ 10-8
BAMO00084 D Flip-Flop with Set/Reset ................ ... ... 10-10
BAMO00095 D-Latch with 3-State OQutput  .............. ... ... 10-12
BAMO0096 D-Latch with 3-State Output  ............. ... ... 10-12
BAMO00097 BAMO00095/96 with Data Select Input .............. 10-14
BAMO00098 BAMO00095/96 with Data Select Input .............. 10-14
BAMO00103 D Flip-Flop without Set/Reset .................... 10-16
BAMO00104 D Flip-Flop with Reset ......... ... oot 10-17
BAMO00086 T Flip-Flop withReset ........... ..., 10-19
BAMO00087 T Flip-Flop with Reset ..., 10-19
BAMO00088 T Flip-Flop with Set/Reset ........... ... ... ... 10-21
BAMO00089 T Flip-Flop with Set/Reset ....................... 10-21
BAMO00090 J-K Flip-Flop with Set/Reset ..................... 10-23
BAMO00091 J-K Flip-Flop with Set/Reset ..................... 10-23
BAMO00092 S-RLatCh ..ooiii e 10-26
BAMO02092 High-Speed Set with Reset Latch ................. 10-25
BAMO00093 Parallel LoadShift Register Front-End ............. 10-27
BAMO00094 Parallel Load Shift Register Shift Stage ............ 10-29
*Available Mid-Year 1984
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Section 11

BAMO00800
BAMO0801
BAMO0810
BAMO00811
BAMO00820
BAMO00822
BAMO00823
BAMO00824
BAMO0830
BAMO00832
BAMO00840
BAMO00841
BAMO00845
BAMO0846
BAMO0850
BAMO00851
BAMO0860
BAMO0861
BAMO00870
BAMO0880
BAMO0881
BAMO0890
BAMO00891
BAMO0910
BAMO0911
BAMO00920
BAMO00921
BAMO00923
BAMO0930
BAMO0932

Section 12
Counters/Adders
BAMO00099
BAMO00100
BAMO00101
BAMO00102
BAMO00105

Data Sheet Index (continued)

1/0 Drivers/Output Drivers/Input Pads

VSS Pad ..o e e

VDD Pad e e
TTL/CMOS Output Driver  ......ccoviiiinin...
TTL/CMOS Output Driver ......cvviiiniiinnnnnnn.
TTL/CMOS Output Driver ........oooiiiiiiii...
Versatile Output Pad Driver ..............c.co....
TTL/CMOS Three-State Output Driver ............
TTL/CMOS Three-State Output Driver ............
Open-Drain Output Driver ..............coooiies.
Open-Drain Output Driver ...,
Open-Drain Output Driver .............cooiiia....
Open-Drain Output Driver .............. ...t
TTL-Compatible Input Buffer .....................
TTL-Compatible Input Buffer .....................
Schmitt Trigger Input Buffer .....................
Schmitt Trigger Input Buffer .....................
Fast TTL-Compatible Input Latch .................
Input Pad with Protection Device .................
Input Pad with Protection Device .................
Open-Drain Output Driver with Resistor Pull-Up ....
LED Driver ...t it et
I/0 Pad with Open-Drain Output .................
I/0 Pad with Open-Drain Output .................
Output Driver Pad for Clock Oscillator ............
Crystal Oscillator withPads ......................
Output Driver Pad for Clock Oscillator ............
I/0 Pad with 3-State Output ......................
I/0O Pad with 3-State Output ......................

Look-Ahead Carry Counter .......................
Look-Ahead Carry Counter ................oooenn.
Look-Ahead Up/Down Counter ...................
Look-Ahead Up/Down Counter ...................
Binary Adder . ... ..o e

1-6
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Data Sheet Index (continued)

Page

Section 13

Memories

BAMO06010 8x8StaticRAM ... ... 13-2
BAMO06140 64 x4 StaticROM ... 13-6
BAMO06141 64 x8StaticROM ... ...t 13-9
BAMO06142 64 x12Static ROM ... .. ...t 13-12
Section 14

Miscellaneous

BAMGND Ground ConnectionCell ..........coiiiiiiia.. 14-2
BAMVpp Vpp ConnectionCell ......coiiiiiiiiiiiann... 14-3
BAMO00106* Synchronous Data Clock ..........cccovvvvin... 14-4
BAMO00107* Data Synchronizer ..., 14-6
BAMO00200 Power-On Reset Generator ..................... 14-8
BAMO00210 Resistor Pull-UpLoad ..............ccovvvenn.... 14-9
BAMO00220 Resistor Pull-Down Load ...................... 14-10
BAMO0055 P-channel Pull-up Transistor ................... 14-11
BAMO00056 N-channel Pull-down Transistor ................ 14-12
BAMO00070 TransmissionGate ...........cccviiiinnnnn.. 14-13
BAMO00071 Transmission Gate with EN Inverter ............. 14-14

*Available Mid-Year 1984
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Numerical Index

Area Propagation Delay

Cell 1.D. Description (sq. u) or Clock Frequency Page No.
BAMO0000 Inverter 1.1K 7CL+1 2-2
BAMO00001 Inverter/Buffer 1.6K 25CL+2 2-3
BAMO00002 Inverter/Buffer 3.2K 04CL+1 2-3
BAMO00003 Inverter/Buffer 9.1K 0.1CL+0.5 2-3
BAMO00004 High Speed Three-State Inverter/Buffer 2.1K 35CL+2 2-8
BAMO00005 Slow Inverter for Pulse Generator 3.2K data sheet 2-10
BAMO00006 TTL-Compatible Buffer 3.2K 35CL+3 2-11
BAMO00007 High Speed Three-State Inverter/Buffer 4.3K 35CL+2 2-12
BAMO00008 High Speed Three-State Inverter/Buffer 21K 35CL+2 2-12
BAMO00010 2-Input NAND 1.6K 11CL+2 3-2
BAMO0011 3-Input NAND 21K 15CL+2 3-4
BAMO00012 4-Input NAND 2.7K 20CL+3 3-6
BAMO00013 5-Input NAND 3.2K 20CL+5 3-8
BAMO00020 2-Input NOR 1.6K 10CL+2 4-2
BAMO00021 3-Input NOR 21K 7CL+1 4-3
BAMO00022 4-Input NOR 2.7K 7CL+1 4-4
BAMO00023 5-Input NOR 3.7K 7CL+1 4-6
BAMO00030 2-Input AND 21K 7CL+4 5-2
BAMO00031 3-Input AND 2.7K 7CL+4 5-3
BAMO00032 4-Input AND 3.2K 7CL+4 5-4
BAMO00033 5-Input AND 3.7K 7CL+4 5-6
BAMO00040 2-Input OR 2.2K 8CL+6 6-2
BAMO00041 3-Input OR 2.7K 9CL+8 6-4
BAMO00042 4-Input OR 3.2K 10CL+9 6-6
BAMO00043 5-Input OR 4.3K 11CL+9 6-8
BAMO0O050 Exclusive-OR 2.7K 11 CL+2 7-2
BAMOO0051 Exclusive-NOR 2.7K 11CL+5 7-3
BAMO00055 p-channel Pull-up Transistor 1.1K NA 14-11
BAMO0056 n-channel Pull-down Transistor 1.1K NA 14-12
BAMO00060 2,2 AND-NOR 2.7K 11 CL+2 8-2
BAMO00061 2,1 AND-NOR 2.1K 11CL+2 8-4
BAMO00062 2,2 OR-NAND 2.7K 11CL+2 8-6
BAMO00063 2,1 OR-NAND 2.1K 11CL+2 8-8
BAMO00070 Transmission Gate 2.1K 10CL+2 14-13
BAMO00071 Transmission Gate with Enable Inverter 2.1K 10CL+3 14-14
BAMO00072 2-to-1 Multiplexer 2.7K 7CL+2 9-2
BAMO00073 4-to-1 Multiplexer 2.7K 4CL+2 9-3
BAMO00074 8-to-1 Multiplexer 27.3K 3CL+3 9-4
BAMO00076 MUX Driver for BAM00072 2.1K 2N+ 3 9-5
BAMO00077 2-to-4 MUX Decoder/Driver for BAM00073 20.3K 0.7N +6 9-6
BAMO00078 3-t0-8 MUX Decoder/Driver for BAM00074 52K 15N+ 10 9-7
BAMO00080 D-Latch without Reset 3.7K 50 MHz 10-2
BAMO00081 D-Latch with Reset 4.3K 50 MHz 10-4
BAMO00082 D Flip-Flop with Reset 13.9K 50 MHz 10-6
BAMO00083 D Flip-Flop with Reset 8.5K 50 MHz 10-6
BAMO00084 D Flip-Flop with Set/Reset 9.1K 50 MHz 10-10
BAMO00086 T Flip-Flop with Reset 12.8K 50 MHz 10-19
BAMO00087 T Flip-Flop with Reset 8.5K 50 MHz 10-19
BAMO00088 T Flip-Flop with Set/Reset 11.7K 50 MHz 10-21
BAMO00089 T Flip-Flop with Set/Reset 9.6K 50 MHz 10-21
BAMO0090 J-K Flip-Flop with Set/Reset 17.1K 50 MHz 10-23
BAMO0091 J-K Flip-Flop with Set/Reset 14.9K 50 MHz 10-23
BAMO00092 Set/Reset Latch 2.7K 10CL+3 10-26
BAMO00093 Parallel Load Shift Register Front End 8.5K 3+ 1.5N 10-27
BAMO00094 Parallel Load Shift Register — Shift Stage 12.8K 50 MHz 10-29
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Numerical Index (continued)

Area Propagation Delay
Cell I.D. Description (sq. n) or Clock Frequency Page No.
BAMO00095 Transparent D-Latch with 3-State Output 11.7K 25 nsec 10-12
BAMO00096 Transparent D-Latch with 3-State Output 7.5K 25 nsec 10-12
BAMO00097 D-Latch with 3-State Output and Data Select 22.4K 25 nsec 10-14
BAMO00098 D-Latch with 3-State Output and Data Select 12.8K 25 nsec 10-14
BAMO00103 D Flip-Flop without Set/Reset 6.4K 50 nsec 10-16
BAMO00104 D Flip-Flop with Reset 8.5K 50 nsec 10-17
BAMO00105 Binary Adder 16.0K data sheet 12-6
BAMO00200 Power-On-Reset Generator 14.4K NA 14-8
BAMO00210 Resistor Pull-up Load 1.6K NA 14-9
BAMO00220 Resistor Pull-Down Load 1.6K NA 14-10
BAMO00800 Vss PAD 44.3K NA 11-2
BAMO00801 Vss PAD 73K NA 11-3
BAMO00810 Vop PAD 44.3K NA 11-4
BAMO00811 Voo PAD 73K NA 11-5
BAMO00820 TTL/CMOS Output Driver 153K 0.84CL+5 11-6
BAMO00822 TTL/CMOS Output Driver 76.4K 0.08CL+4 11-8
BAMO00823 TTL/CMOS Output Driver 113K 0.08CL+4 11-10
BAMO00824 Versatile Output PAD Driver 136K 0.03CL+5.0 11-11
BAMO00830 TTL/CMOS 3-State Output Driver 153K 0.04CL+5 11-13
BAMO00832 TTL/CMOS 3-State Output Driver 129K 0.04CL+5 11-15
BAMO00840 Open-Drain Output Driver 93K 0.04CL+5 11-16
BAMO00841 Open-Drain Output Driver 73K 005CL+4 11-18
BAMO00845 Open-Drain Output Driver — Less Drive 50K 0.5CL+07 11-19
BAMO00846 Open-Drain Output Driver — Less Drive 73K 0.5CL+07 11-20
BAMO00850 TTL-Compatible Input Buffer 77K 5CL+3 11-21
BAMO00851 TTL-Compatible Input Buffer 73K 5CL+3 11-22
BAMO00860 Schmitt Trigger Input Buffer 101K 5CL+3 11-23
BAMO00861 Schmitt Trigger Input Buffer 96K 5CL+3 11-25
BAMO00870 Fast TTL-Compatible Input Latch 89K data sheet 11-26
BAMO00880 Input PAD with Protection Device 75K 0 11-28
BAMO00881 Input PAD with Protection Device 73K 0 11-29
BAMO00890 Open-Drain Output with Resistor Pull-up 137K 0 11-30
BAMO00891 LED Driver 239K 0.015(CL)+ 6 11-32
BAMO00910 1/0 PAD with Open-Drain Output 79K 0.60 CL +0.7 11-34
BAMO00911 1/0 PAD with Open-Drain Output 136K 0.02CL + 0.04 11-35
BAMO00920 Output Driver PAD for Clock Oscillator 109K 0.2CL+0.7 11-36
BAMO00921 Crystal Oscillator with PADs 143K NA 11-38
BAMO00923 Output Driver PAD for Clock Oscillator 126.2K 0.2CL+07 11-39
BAMO00930 1/0 PAD with 3-State Output 185K 0.04CL+6 11-40
BAMO00932 1/0 PAD with 3-State Output 144.4K 0.04CL+6 11-42
BAMO02001 High Speed Inverter/Buffer 1.6K 25(Cu+1.5 2-5
BAMO02002 High Speed Inverter/Buffer 3.2K 0.4(CL)+1.0 2-6
BAMO02003 High Speed Inverter/Buffer 9.1K 0.10(CL) + 0.5 2-7
BAMO02004 High Speed 3-State Inverter/Buffer 21K 3.5(CL+1.5 2-9
BAMO02007 High Speed 3-State Inverter/Buffer 4.3K 3.5(CL+1.5 2-14
BAMO02008 High Speed 3-State Inverter/Buffer 2.1K 35(CL+15 2-14
BAMO02010 Fast 2 Input NAND (High Speed) 21K 25(CL +1 3-3
BAMO02011 Fast 3-Input NAND 2.7K 25(CL) +1 3-6
BAMO02012 Fast 4-Input NAND 5.4K 2(CL+2 3-7
BAM02013 High Speed 5-Input NAND TBD 3.0(CD+1.0 3-9
BAMO02014 High Speed 6-Input NAND 4.3K 3.0(CL) +1.0 3-10
BAMO02022 High Speed 4-Input NOR 3.2K 1.5(CL +1.0 4-5
BAMO02023 High Speed 5-Input NOR 5.9K 2.0(Cp +25 4-7
BAMO02032 Fast 4-Input AND" 5.9K 2(CL+2 5-5
BAMO02040 Fast 2-Input OR 43K 2(CL+2 6-3
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Numerical Index (continued)

Area Propagation Delay

Cell I.D. Description (sq. um) or Clock Frequency Page No.
BAMO02041 High Speed 3-Input OR 6.4K 15CL+2 6-5
BAMO02042 High Speed 4-Input OR 8.0K 1.5(CL +2 6-7
BAMO02060 Fast 2,2 AND-NOR 3.2K 50(CL+ 15 8-3
BAMO02061 Fast 2,1 AND-NOR 27K 50(CL+1.7 8-5
BAMO02062 Fast 2,2 OR-NAND 3.2K 5.0(CL+ 1.7 8-7
BAMO02063 Fast 2,1 OR-NAND 2.7K 4.7(CL+15 8-9
BAMO02080 Fast Transparent D-Latch 5.4K 2(Cu+20 10-3
BAMO02082 High Speed D-Type Flip-Flop 17.1K 80 MHz 10-8
BAMO02083 High Speed D-Type Flip-Flop 11.7K 80 MHz 10-8
BAM02092 High Speed Set/Reset Latch 3.7K 8.0(CL +3.0 10-25
BAMO06010 8 x 8 Static RAM 380K 4(Cu + 20 13-2
BAMO06140 64 x 4 Static ROM 227K 35 nsec 13-6
BAMO06141 64 x 8 Static ROM 278K 35 nsec 13-9
BAMO06142 64 x 12 Static ROM 325K 35 nsec 13-12




ertek.
Cell Library

-
<<
ac
]
xz
w
(-]

TIL Cross Reference

TTL Cell Page
Equivalent Identifier Function Comment No.
7400 BAMO00010 2-Input NAND 3-2
7400 BAMO02010 Fast 2-Input NAND 3-3
7402 BAMO00020 2-Input NOR 4-2
7404 BAMO00000 Inverter 2-2
7404 BAMO00001-3 Inverter/Buffer Functional Equivalent 2-3
7404 BAMO00006 TTL-Compatible Buffer Functional Equivalent 2-11
7408 BAMO0030 2-Input AND 5-2
7410 BAMO00011 3-Input NAND 3-4
7410 BAMO02011 Fast 3-Input NAND 3-5
7411 BAMO00031 3-Input AND 5-3
7420 BAMO00012 4-Input NAND 3-6
7421 BAMO00032 4-Input AND 5-4
7425 BAMO00022 4-Input NOR 4-4
7427 BAMO00021 3-Input NOR 4-3
7432 BAMO00040 2-Input OR 6-2
7451 BAMOO0060 2,2 AND-NOR 8-2
7474 BAMO00084 D Flip-Flop with Set/Reset 10-10
7483 BAMO00105 Binary Adder 12-6
7486 BAMO00050 Exclusive-OR 7-2
7496 BAMO00093/94 Parallel-Load Shift Register Cell without Clear 10-27
10-29
74107 BAMO00090/91 J-K Flip-Flop with Set/Reset 10-23
74125 BAMO00004,7,8 3-State Inverter/Buffer 2-8,
2-12
74138 BAMO00078 3-to-8 Line Decoder Cell without Enable 9-7
74152 BAMO00074+78  8-to-1 Multiplexer 9-4
74153 BAMO00073+77 4-to-1 Multiplexer Cell without Strobe 9-3
74155 BAMO00077 2-to-4 Line Decoder Cell without Strobe 9-6
74157 BAMO00072+76  2-to-1 Multiplexer Cell without Strobe 9-2
74163 BAMO00099/100  Look-Ahead Carry Counter Cell without Count Enable 12-2
74193 BAMO00101/102  Look-Ahead Up/Down Counter 12-4
74260 BAMO00023 5-Input NOR 4-6
74266 BAMOO0051 Exclusive-NOR 7-3
74279 BAMO00092 Set-Reset Latch 10-26
74363 BAMO00095/96 Transparent D-Latch with 3-State 10-12
74373 BAMO00080 D-Latch without Reset Cell without 3-State and Enable 10-2
74373 BAMO02080 Fast D-Type Flip-Flop Cell without 3-State and Enable 10-3

1-11
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CMOS Cross Reference
CMOSs Cell Page
Equivalent Identifier Function Comment No.
4001 BAMO00020 2-Input NOR 4-2
4002 BAMO00022 4-Input NOR 4-4
4008 BAMO00105 Binary Adder 12-6
4011 BAMO00010 2-Input NAND 3-2
4011 BAMO02010 Fast 2-Input NAND Functional Equivalent 3-3
4012 BAMO00012 4-Input NAND 3-6
4013 BAMO00084 D Flip-Flop with Set/Reset 10-10
4020 BAMO00086/87 T Flip-Flop with Reset 10-19
4021 BAMO00093/94 Parallel-Load Shift Register 10-27
4023 BAMO00011 3-Input NAND 3-4
4023 BAMO02011 Fast 3-Input NAND Functional Equivalent 3-5
4025 BAMO00021 3-Input NOR 4-3
4027 BAMO00090/91 J-K Flip-Flop with Set/Reset 10-23
4029 BAMO00101/102  Look-Ahead Up/Down Counter Cell has only Binary-Count 12-4
4042 BAMO00080 D-Latch without Reset Cell without Clock Polarity Select  10-2
4042 BAMO02080 D-Latch, Transparent, Cell without Clock Polarity Select
High Speed 10-3
4044 BAMO00092 Set-Reset Latch Cell without 3-State 10-25
4049 BAMO00001-3 Inverter/Buffer 2-3
4049 BAMO00006 TTL-Compatible Buffer 2-11
4051 BAMO00074+75  8-to-1 Multiplexer Cell without Inhibit 9-4
4052 BAMO00073+77  4-to-1 Multiplexer Cell without Inhibit 9-3
4053 BAMO00072+76  2-to-1 Multiplexer Cell without Inhibit 9-2
4069 BAMO00000 Inverter 2-2
4070 BAMO00050 Exclusive-OR 7-2
4071 BAMO00040 2-Input OR 6-2
4072 BAMO00042 4-Input OR 6-6
4073 BAMO00031 3-Input AND 5-3
4075 BAMO00041 3-Input OR 6-4
4077 BAMO0051 Exclusive-NOR 7-3
4081 BAMO00030 2-Input AND 5-2
4082 BAMO00032 4-Input AND 5-4
4085 BAMO00060 2,2 AND-NOR Cell without Inhibit 8-2
4502 BAMO00004,7,8 3-State Inverter/Buffer Cell without Inhibit 2-8,
2-12
4555 BAMO00077 2-to-4 Line Decoder Cell without Enable 9-6
40161 BAMO00099/100 Look-Ahead Carry Counter 12-2
40174 BAMO00082/83 D Flip-Fiop with Reset 10-6

1-12
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All Cells — Common Characleristics

. General Description

The Synertek Cell Library combines the dense layout
characteristics of the HCMOS process technology with
the automation achieved by standard cell system
design. The cells adhere to a well-defined set of design
and layout structure rules, thereby relieving the chip
designer of the burden of electrical and physical con-
siderations and permitting a focus on system and logic
design efforts.

In general, the cells utilize a constant height and a vari-
able width and allow for placement adjacent to each
other in the horizontal direction. The structure rules are
compatible with standard CAD interactive layout soft-
ware by including feedthroughs on all inputs and
outputs, and by accounting for power connections by
cell abutment. Interactive layout systems can utilize the
supplied physical outlines for each cell to minimize
layout data. In some cases, individual cells may have a
non-standard height or may not have feedthroughs for
all inputs and outputs in order to achieve a higher level
of packing density.

The HCMOS Cell Library incorporates this structured
approach to provide fundamental logic functions for
high speed, low power applications.

Il. Electrical Requirements

A. Absolute Maximum Ratings:

Parameter Vailue

Power Supply (Vpp) +6V

Input Voltage -03VtoVpp+03V
Output Voltage -03VtoVpp+03V
Temperature -55 to +150°C

B. Maximum Operating Conditions:

Parameter Value
Power Supply (Vpp) 20Vto6.0V
Input Voltage 0VtoVpp
Output Voltage 0Vto Vbp
Temperature -55to +125°C

C. Recommended Operating Conditions:

Parameter Value

Power Supply (Vpp) 50V +10%

Temperature -55 to +125°C

D. Nominal Conditions:

Parameter Value
Power Supply (Vpp) 50V
Temperature 25°C

Il. Physical Specifications

A. Cell Height 69, 139, and 208 um (with some special
exceptions).

B. Cell Width: Increments of 7.7 um.

C. Power: 56 um metal lines horizontally routed through

each cell.

D. Metal Interconnections: 2.8 um width, 3.5 um
spacing.

E. Polysilicon Interconnections: 2.1 um width, 2.5 um
spacing.

IV. Electrical Specifications for
Individual Cells

A. Propagation Delay

The output propagation delay for each cell is indicated
in the individual cell data sheet. Both low-to-high and
high-to-low transitions are specified. Delays are con-
sistently measured at the 50% points. Individual cell
propagation delays are specified as a function of the
cell output load capacitance, CL, in pF. Further, the
equation is valid at nominal conditions, only (Vpp =5.0
V, T = 25°C, nominal process). Actual delays at other
than nominal conditions are determined by utilizing
derating factors, as shown below:

(tpp) actual = (tpp) nominal « (X1) « (X2) « (X3)

X1 = derating factor for temperature.
Xo = derating factor for Vpp.
X3 = derating factor for process variations.

The derating factors for temperature and Vpp level are
taken from the following curves:
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PROPAGATION DELAY VS. Vpp
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The derating factor for process variation is taken from
the following table:

Process Derating Factor
Worst Cast 1.50
Nominal 1.00
Best Case 0.65

B. Power Dissipation

There are two components of power dissipation in the
HCMOS Cell Library cells. The first component is the
static or DC power and consists of three effects:

e [nternal leakage paths between Vpp and Vss. In
most cases, the currents are less than 1 nA, but
sometimes they can be as high as 1 uA.

e Output loads. Output loads (resistive elements with a
current path to ground) require substantial currents
when they are driven.

e TTL input level effects. Inputs to the TTL-compatible
Input Buffer cell may cause significant power drain.
This results from both the pull-up and the pull-down
devices being simultaneously conducting when an
input level below Vpp and above Vss is applied. The
data sheet for this cell shows this effect quantitatively.

The second component of power dissipation is the
transient or AC power and consists of three parts:

e Internal capacitance charging. Whenever internal
levels change state from low to high levels, energy is
required to charge the node capacitance. This
occurs only at the time of transition and is a function
of the amount of node capacitance and the Vpp
level.

e Qutput load capacitance. When external levels
change state from low to high, energy is also
required for charging. In this case, however, node
capacitance is typically orders of magnitude higher
than internal nodes and consequently, power dissi-
pation effects can be quite substantial.

e Transitional push/pull currents. Internal cells will
experience current paths between Vpp and Vss
when undergoing a high-to-low or low-to-high tran-
sition. This occurs for very short periods when both
the p-channel and n-channel transistors simultane-
ously conduct.

The data sheets for each cell indicate the cell power
dissipation for internal node capacitance charging and
for transitional push/pull currents. Output loads, TTL
input level effects, and output load capacitance must be
accounted for additionally. Internal leakage paths will
not exceed 1 wA in total and hence, can usually be
neglected.

Cell data sheets indicate power dissipation at fixed

loading (usually 0.050 pF) and at nominal operating

conditions. Note that the power is given in units of
uW/MHz. In this way, the frequency of edge transitions
directly effects power and can be readily calculated.

In a like fashion, additional loading (greater than 0.050
pF) increases power dissipation according to the follow-
ing relation:

Ppiss = Ppiss nominal + 25 (CL - 0.050)
where,
Ppiss nominal = Nominal Power Dissipation (from data

sheet)
CL = Load Capacitance on Node (pF)
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By this relation, power dissipation at any particular
loading condition may be calculated. Further, the effect
of Vpp on power dissipation needs to be determined
for situations that call for Vpp levels other than nominal
(Vpp = 5.0 V). For this, the above curve is used.

Finally, it should be noted that temperature and pro-
cess variations have no substantial effects on power
dissipation.

C. Other Timings

There are other timing parameters sometimes specified
besides propagation delay. Some examples are pulse
widths, clock rates, set-up and hold times, and three-
state turn-on and turn-off delays. For these parameters,
the same derating factors are used as for propagation
delays, unless otherwise noted.

D. Clock Skews
Many cells require complementary clock input signals.
Some examples are latches, flip-flops, and shift regis-

ters. For these cells, some degree of clock skew is
permitted, as shown below:

CLK
—

2
|
A
o

le—

NEGATIVE
SKEW

- . |

\ ' [
L

POSITIVE
SKEW

The maximum tolerable clock skew at nominal condi-
tions (Vpp = 50 V, T = 25°C, nominal process
parameters) is = 10 nsec. Skew effects get worse as
Vpp goes higher, T goes lower, and as the process
parameters increase the speed of the MOS transistors.
In short, unless otherwise indicated, maximum tolerable
clock skew at the worst-case conditions may not
exceed * 5 nsec. This is not as bad as it seems, how-
ever, since clock drivers get faster as the conditions for
worst-case skew are approached, a self-compensating
situation. Thus, if the nominal condition is met (+ 10
nsec), then the worst-case condition will be met as well.

V. Die Size Estimating

The approximate die size may be estimated by follow-
ing a simple step-by-step procedure, as follows:

1. Pad Layout Analysis

Estimate the minimum possible die size by laying out a
simple chip plan with pad cells only. For example, the
following sketch shows a pads-only layout for a 28-pad
chip.

[TTTT

28 PAD
EXAMPLE

[TT1

TTTTT

[TTTT

The width of the average pad cell is about 15 mils 400
um). (If the actual pad cells to be used are known, a
more accurate estimate may be obtained with a modest
amount of additional effort). Using 15 mils, a side
dimension of 8 x 15 = 120 mils results. This is the resul-
tant die size if the useable internal area is enough for
the required logic active area, which is to be calculated
in the next section.

2. Active Area

The Active area (inside the pads) consists of the area of
the cells used and the amount of interconnection area
needed. The interconnection area can be thought of as
a multiple of the cell area. Although the value of this
multiple varies with the application, it is generally about
3.0 to 4.0. In this way, if the cells are itemized and their
total area is calculated, then this can be multiplied by
the Interconnect Factor to arrive at the total active area.
The following expression summarizes this calculation:

Total Inter- Total

Active = connect X Cell

Area Factor Area
INTERCONNECT FACTOR VS. NO. OF CELLS
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Experience has shown that the Interconnect Factor is
larger when more cells are used. As a general guide-
line, the above graph can be used to derive an
approximate value for the Interconnect Factor.
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The calculated value of the total active area (in. sq. um)
must be converted to mils sq., as follows:

Side Total
Dimension = 004 Active Area
(Mils) (sq. um)

If this active area fits inside the pad layout derived ear-
lier, then the chip is said to be “pad-limited” and the
side dimension. derived in step 1 is the actual chip
dimension. On the other hand, if the active area is too
large, then the chip is not pad-limited and the pad
periphery must be added to the side dimension of the
active area to arrive at the final die size.

Example: Calculate the die size for a circuit utilizing ten
2-input NAND gates, eight 2-input NOR gates, fifteen
inverters, five D-type flip-flops, eight inputs, ten outputs,
Vpp, and Vss.

a. Find area for each cell in data sheet and multiply
the area by the number of devices.

Cell
Area Area
Type (sq. um) Qty. (sq. um)
2-input NAND 2.2K X 10 = 22K
2-input NOR 1.6K X 8 = 12.8K
Inverter 11K X 15 = 16.5K
D-type Flip-Flop 13.9K X 5 = _69.5K
120.8K

b. Calculate Total Active Area

Total Active Area = 2 X 120.8K
=241.6K sg. um

c. Convert Total Active Area to mils

Side Dimension (mils) = 0.04 V 2416K sq. um

= 19.66 mils

d. Lay out the pad cells to estimate the minimum
possible die size.

The area available in the example is 1063 um 354 x 3)
high and 1332 um ([258 x 4] + 193) wide, ie., 42.5 mils x
53.28 mils.

Since the active area required for our circuit is smaller
(19.66 mils/side) than the smallest dimension inside the
pads (42.5 mils), the die size will be 42.5 x 53.28 mils.
This is a pad-limited design.

If the active area (including interconnect) were larger
than 42.5 mils on either side, the pads would have to be
separated to accommodate the larger cell active area,
thus increasing the overall size of the die.

1332
—> 262 (e—
— ! 285 |e—o ——T193<—
354 Jo/mn| 1P 1/p i/p 1/P |Vpp| O/P] 354
o/p o/p
h o/p o/ | 1063
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or| 1P /P 1/P 1/ |vss| o/P
— 262 [*— —>l169<—
—»| 285 |e—o —> 262
w 1

DIMENSIONS IN um

VI. Relative Unit Cost Estimates

From the die size estimate performed previously, it is
possible to get formal unit price quotations from Syner-
tek by contacting the appropriate marketing organi-
zation. In addition, relative costs may be estimated,
based upon the resulting die size estimate. These rela-
tive costs can be used to compare the economics of
several different partitioning schemes, for example.
Although absolute costs and prices cannot be found
this way, it is at least possible to evaluate the impact of
additional circuitry on the cost of a chip. The following
graph illustrates relative unit costs for the case of a 28-
lead dual-in-line product versus die size.
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VIl. Cell Structures
A. Power and Ground Connections Through Cells

Vop and GND connections are routed through rows of
cells by means of cell abutment. Both Vpp and GND
(Vss) are bussed through the cells in the horizontal
direction by 5.6 um wide metal lines. The following dia-
gram illustrates the bussing for both 69.3 and 138.6 um
high cells.

Vpp AND GND ROUTING THROUGH CELLS

5.6 um 5.6 um
Voo i :: Voo
69.3 um 138.6 um
GND - GND
5.6 um 5.6 um

Note that the busses will be routed through a row of
cells, even when cell heights are mixed, providing that
the cells are centered the same. Connections to Vpp
and GND can be made at the ends of the cell rows.
This may be done either automatically (if the router
software is capable) or by manual edits.

B. Power and Ground Connections in Pad Celis

The same principle applies for pad cells as for internal
cells, as diagrammed below.

Vpp AND GND ROUTING THROUGH PAD CELLS
INSIDE EDGE ¢

Vob 17.5 um

f

GND 17.5 um

OUTSIDE EDGE OF CHIP

Connections between adjacent cells for Vpp and GND
are made by means of cell abutment. However, one dif-
ference exists for pad cells. That difference is that pad
cells with different heights still have Vpp and GND
busses on the top and bottom of the cell. This means
that, if cells of different heights are used, a gap must be
provided between the cells and the Vpp and GND
busses must be entered manually. In addition, the Vpp
and GND busses have standard widths of 17.5 um
(5.6 um is the bus width for internal cells).

C. Feedthrough Cell

A feedthrough cell is required by most router software
packages to permit routing a connection through a row
of contiguous cells to some point beyond. To achieve
this, a feedthrough cell is used, whose outline drawing
is shown below.

FEEDTHROUGH CELL

§

“FEED99A" 69.3 um

inl

—v] L 7.7 um
D. Contacts

Connections between metal and polysilicon lines are
achieved by means of contacts. The following figure
illustrates the required dimensions of the contact.

METAL (LAYER 8)

le— 5.6 um —»]
CONTACT
(LAYER 7)
+ ——
2.8 um METAL |, We
R ‘ : CON : 5.6 um
| |
[
I T
|POLY| POLYSILICON
| (LAYER 4)
— le——2.1 ym
Lo

The polysilicon stripes (lines) are 2.1 microns wide and
the metal lines are 2.8 microns wide. The size of both
the metal and polysilicon contact coverage is 5.6 x 5.6
microns. The contact opening is 2.8 x 2.8 microns. The
layer numbers are indicated on the figure.
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Systems Engineers
info I.C. Designers

. Introduction

Much has been said about the economics of standard
cell design methodologies. Clearly, there is an eco-
nomic niche for standard cell ICs between the gate
array and the full custom approaches.

A more significant point, however, is that standard cell
design techniques very closely resemble those used by
system designers and this resemblance permits a dra-
matic change in the nature of future IC design. It is
intended to point out the similarities between standard
cell IC design technologies and conventional system
design technologies by discussing the standard cell
design process.

Il. Standard Cell Design Concept

The basic concept of standard cell IC design is cen-
tered around the use of pre-designed circuit elements
(or cells). These cells are generally very basic logic
function cells and have been carefully designed to be
as compact as possible. Further, complete characteriza-
tion ensures that the electrical characteristics of each
cell are well defined and fully documented. The design
of a chip, then, is reduced to the selection of the
desired cells to be used and the necessary physical
layout and interconnection to achieve the chip realiza-
tion of the circuit. In this way, the chip design activity
closely resembles the procedure used to design and
layout a conventional printed circuit board.

Ill. Reasons for the Evolution of Standard
Cell Design

The observer may naturally wonder why standard cell
IC design has suddenly become such a useful metho-
dology. Although it hasn't happened overnight, it
certainly seems as though standard cell methods have
been only a recent development. In fact, standard cell
techniques have been in use for over 10 years,
although the refinements of the last 2-3 years have
really made the methodology of far greater usefulness.

The first reason for the recent popularity of standard
cell IC design methodology has been the maturity of
CMOS process technology. Although standard cell
techniques are fundamentally process-independent,
they are far easier to apply to CMOS than to NMOS.
The reason is associated with the basic operation of
CMOS logic circuits. CMOS logic gates have very high
input impedances and consequently do not require
significant driving from output stages. In addition to
this, the voltage levels of CMOS internal signals are typ-
ically rail-to-rail; that is, they swing from GND to Vpp
levels and intermediate levels are not encountered. The
result of these two factors is that CMOS cells are very
easy to design with. It is not necessary to account for
loading effects, except for the way they impact operat-

ing speeds of the circuits. With other process techno-
logies, it is necessary to consider DC limitations of
fanout and loading effects on logic levels.

CMOS technology also offers advantages in the area of
greatly reduced power dissipation. However, the reason
that this is an important issue is not always understood.
Although it is pretty obvious that reduced power con-
sumption in electronic systems is a good thing, a
second, more important issue is less obvious. This
issue arises as a result of the tremendous advances in
the circuit densities of modern ICs. When thousands
and even tens of thousands of gates are put on a single
silicon substrate, the power dissipation quickly be-
comes prohibitive for even the most sophisticated
NMOS or Bipolar processes. With CMOS, on the other
hand, there is no real problem with this. In effect, the
number of gates that can be realistically put onto a sin-
gle chip is limited by power considerations for NMOS
and Bipolar technologies, but this limit is pushed out
much further with CMOS and this permits continued
advances in chip packing densities.

Not to be overlooked as an important and necessary
reason for the recent blooming of standard cell design
methodology, is the continued advance of CAD tools,
without which it would be extremely difficult to perform
the physical layout of ICs. Although it is possible to
manually arrange the placement of standard cells on a
physical plane and to interconnect them, this would
offer only marginally economic benefits. With modern
software tools, it is possible to perform completely
automatic cell placement and connection routing with
little or no manual design effort. The automatic layout
of ICs is only one area where CAD tools have had an
impact. Another area is the availability of simulation
software, that allows accurate testing of designs (both
for logic function and for operating speeds) prior to
actual silicon implementation. Test generation is another
design aid that has benefited from new CAD develop-
ments, although fully automatic test generation still is
some time away.

There are other reasons, as well, that standard cell IC
design has suddenly burst upon the scene, but it is
hard to compare them in significance with the inherent
advantages of CMOS and the coming of age of CAD
tools.

IV. Logic Design with Standard Cells

Performing the basic logic design of an electronic sys-
tem with standard cells is very similar to designing with
SSI/MSI logic blocks. This is perhaps best demon-
strated by starting with a brief look at what standard
cell documentation looks like. Figure 1 illustrates a typ-
ical data sheet for a Synertek standard cell (from the
Cell Library). The data sheet shown is for a simple 3-
input NOR gate. It should be immediately noticed that
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the data sheet bears a rather close resemblance to a
typical TTL or 4000 series CMOS data sheet. This is no
accident, but is purposely done in order to make it easy
for system designers to use the Cell Library.

The basic function of the cell is described in the data
sheet, as.well as its operating characteristics. All the
information needed by the designer is available from
the data sheet. Propagation delays, power dissipation,
input load capacitance, and physical size are all tabu-
lated. The data sheet is the basic reference for the logic
designer.

V. The Synertek Cell Library

The Synertek Cell Library currently contains approxi-
mately 150 cells. These consist of gates, inverters,
multiplexers, flip-flops, shift registers, counters, adders,
1/0O circuits (pad cells), and even some LSI type func-
tions, such as RAMs, ROMs, and PLAs. Furthermore,
some basic analog functions are provided to permit
direct interfacing to analog signal environments (OP
AMPs, Comparators, etc.) Finally, a complete set of
high-speed cells is also available for those applications
that need faster operation (at the expense of somewhat
larger cells). With this library of cells to select from,
nearly any conceivable circuit may be constructed and
designed in a very quick and low cost fashion.

Future enhancements and expansions of the Cell
Library illustrate the Synertek commitment to this
design methodology. Advanced cells will be added, like
microprocessor cores (6502), microprocessor peripheral
control functions (UART, Timers), and more analog
cells (D/A).

VI. CAD Tools for Standard Cell Designs

Although the logic design phase of standard cell IC
design closely resembles the logic design of full sys-
tems, the extensive use of CAD software and hardware
tools is quite different. At first this sounds like it might
be a big catch to the whole process, but actually the
design tools are quite simple to use and very effective
in their operation.

The Synertek philosophy toward the use of CAD is
straightforward and consists of a uniform approach to
the use of commercially available tools. No major soft-
ware or hardware is developed by Synertek. Rather, all
necessary items are purchased for use by Synertek. In
this way, no particular dependence toward any given
approach results, since it is very easy to change the
particular software/hardware if a better version is deve-
loped. Of more importance, especially to the indepen-
dent systems designer who is designing ICs with the
Synertek Cell Library, there is no dependence on
Synertek with this approach. If Synertek were to aban-
don the standard cell business, for example, the user of

the Cell Library is not left stranded, but can still get full
support for the CAD tools directly from the supplier. In
addition to this, any designs with the Cell Library will
be manufacturable by any number of IC producers,
since the process design rules are fairly standard and
will become even more so as time progresses.

VIl. Synertek CAD Hardware

The Synertek CAD hardware facilities are not the only
possible configuration, but serve to demonstrate at
least one approach. Synertek is equipped with several
DEC VAX 11/780 series of super-minicomputers. Sche-
matic capture and automatic cell placement and
routing is performed with the use of GENISCO black
and white graphics terminals. Tektronix color terminals
are also used, but the additional value of color in
standard cell designs is not a significant feature. An
independent system designer could use a hardware
configuration like this, but in many cases, this might be
more than is affordable. In that case, Synertek often
recommends to its customers to use some commer-
cially available engineering workstations.

The details of the individual cell layouts are kept on
Synertek’s CALMA graphic design systems (GDS-II).
These systems are used to perform the final operations
on the chip designs. This consists of inserting the
complete cells into the partial layout generated by the
place and route system, performing design layout
checks (DRCs ERCs and NCCs), and adding some
necessary manufacturing marks to the finished layout.

VIII. Synertek CAD Software

The Synertek software tools are centered around the
basic software package offered by Silvar-Lisco for
standard cell design, the SDS schematic capture pro-
grams and the CAL-MP automatic place and route
software. In addition to these (and their associated
interface programs), Synertek uses the HILO logic sim-
ulator (offered by GENRAD) and SPICE for circuit
simulation. Design rule checking is done with Phoenix
Data Systems programs for DRC, ERC, and NCC
checks.

IX. Design Procedure

The typical design steps of a standard cell approach
are outlined here. Speed and simplicity of design are
achieved by the use of state-of-the-art tools.

The first step in the design is to partition the logic into
manageable units. In the case of standard cell IC
design, this is required to ensure that packaging con-
straints are met. For example, common dual-in-line
packages have 18, 22, 24, 40, or 48 pins. Thus, the
number of inputs and outputs for a circuit is con-
strained. If the packaging of the IC is not a problem,
the next step can be taken.
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The second step in the design is to convert any pecul-
iar system logic implementations into equivalent stand-
ard cell logic. This usually consists of building equiv-
alent functions for MSI logic blocks out of cells
available in the library.

Next, the complete schematic is entered into the sys-
tem. For the case of Synertek, this means using the
Silvar-Lisco Schematic Capture software package to
load the logic network. In addition to this, several post-
processing programs need to be run to flatten the
hierarchical schematic and to extract a cell connection
netlist in preparation for automatic chip layout.

At this point in the design sequence, optional testing of
the design may be undertaken. This consists of logic
simulation to verify that the system functions properly
and to generate test patterns to be used later, as well as
circuit simulation to determine the speed performance
of the chip, if necessary. These jobs are not always
required, depending upon the level of experience of the
individual designer and the nature of the design. For
instance, designs that operate at slow clock rates, well
within the range of the cells to be used, do not need
circuit simulation tests.

When the logic entry portion of the design has been
checked by the simulations outlined above, the layout
of the chip may begin. The first step to be taken here is
to determine the placements of the pad connections for
the chip. Often, in the case of chips with relatively low
gate counts (say, less than 500), pad limited layouts
may result. In these cases, the chip size is determined
by the pad arrangement and not by the internal con-
nections of the cells.

Once the pads are placed, this placement can be
entered as a layout constraint for the automatic Place
and Route software. When this software is run, the cell
connection netlist is used to place the cells and to route
the interconnections automatically. It is possible for the
designer to do some simple interactive controlling of
the cell placements to optimize the resulting layout for
size (and ultimately, manufacturing cost).

The final placement is the end result of the logic
designer’s job. From there on, the tooling (masks) are
generated by CAD operators (on CALMA equipment at
Synertek) and tooling suppliers (vendors to Synertek).
Prototype wafer runs are made and sample packages
assembled for evaluation by the logic designer.

X. Summary and Conclusions

In summary, the design steps undertaken by the chip
designer require little or no IC expertise. The major
effort is focused on the actual logic design and simula-
tion. The design steps are well automated and require
only a short period of training before the engineer can
start his design program.

Standard cell design methodology greatly simplifies the
task of converting system logic into an IC. The use of
the Synertek Cell Library, combined with modern CAD
tools, creates a systematic chip design approach that is
easily performed by system design technologists. The
future promises that this methodology will result in a
proliferation of IC applications in many systems pre-
viously not practical.

1-20
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Packaging Information
Maximum Die Size for Given Pin Count and Package Type
Number of Pins Plastic Cerdip Ceramic
8 0.140 x 0.200 — 0.135 x 0.180
14 0.130 x 0.210 — 0.135 x 0.220
16 0.130 x 0.210 0.120 x 0.210 0.135 x 0.200
18 0.140 x 0.230 0.130 x 0.280 0.134 x 0.225
20 0.140 x 0.210 — 0.135 x 0.220
22 0.200 x 0.210 —_ 0.180 x 0.210
24 0.230 x 0.250 0.210 x 0.210 0.270 x 0.270
28 0.240 x 0.240 0.225 x 0.275 0.260 x 0.260
40 0.280 x 0.280 0.250 x 0.325 0.270 x 0.270
48 0.330 x 0.330 — 0.310 x 0.310
64 0.300 x 0.300 — 0.360 x 0.360
All dimensions in inches.
Plastic Dual In-Line — —F
8 Leads .255
245
i S
400 310
1380 > ”‘356"‘
060
185 020
125 |
.150 ] } 015
% 008
,_.I e 045
mer Il o0 l._ a0
10 1290
.065 -090
085 —| [~—
ol |e023
015
Plastic Dual In-Line — RAANAAANA/]
14 Leads 4
255
245
pnno.a [ i
IDENT.
‘ PAYAVAVAYAYAY
, 210 310
.645 ’ ﬁ*"
.060
a0 8 020
20 I
I — .015
1_5°I t —\\=— 08
|| 2
.065 ’ ’ 063 .400
Toas I I*J ~— 0% 290
023 Il .10
~o15 090
032 REF. -
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ertek.
Cell Library

Packaging Information

Plastic Dual In-Line—
16 Leads

DIMENSIONS IN INCHES AND (MILLIMETERS).

255
245
PIN NO. 1
IDENT. = 4
810 I
f 745 1 «%
060 -
.140 -020
120 i
015
150 t 1008
125
065 '_’l 063 400
045 = ~— 025 2%
023 110
015 090
032 REF.
Plastic Dual In-Line—
18 Leads ATANATATATANATANA!
255
285
PIN NO. 1
A vivavivivavavavava
| o
-890 .060 310
| .020 7290 1
1& '
20
3
- .015
150 “008
%
023 - — .400
15 A
065 10 065
‘040 1090 ot
032 REF.
Chip Carrier —
18 Leads 265+ 015 057 + 020 045 (1.14)
673+ 38) (Gas.050"" [ T lopLcs 012 (0.30) R
— 050 (1.27)
( ) [ 14 PLCS
.160
(2.06)
= [
= —E5
405+ 015 f
(10.20 = .38) | [
1 P = 000 (2.03)
b1 g 7eLes
_ Nee——————— 025 (0.64) AV
18PLCS
1008 (0.20) R .022 (0.56) x 45°
18 PLCS
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Cell Library

-
<<
o
[ ]
=
[y
(3-]

INFORMATION

Packaging Information

Flat Package — L 50+ a0
18 Leads 2413+ 0.76)
.310: .015
(7.86+ oas)_"
il e
| ——————— ———
| ——— —
| —— ——
1605 .440 (11.18)
e o3 —— TV
—————
—————
I —
N | —

.050 + .005 .320 + .030
(1.27 + 0.13) (8.13+ 0.76)
017 : .003 I I

(0.43+ 0.08) L T
Bt s
o 005 oof
0.13 + g:g;

NOTCH PIN NO. 1 INDEX
DIMENSIONS IN INCHES AND (MILLIMETERS).

Plastic Dual In-Line— py O OOOO0O0
20 Leads DENT. D
\.

(.020)
(.010)
(145) (.260)
(139) (1:620) (260
—

(.135)

1125

(.025) | (110) T

(015) ‘ (:090)
e —
(.022) (.065)
(018) (.055)
Plastic Dual In-Line — o O e O e e O B s B e B e R s
22 Leads
410 (10414)
™~ 380 (9.652) |
PINNO. 1 o
IDENT.
| e e e e e .360 (9.144)
330 (8.382)
~——————1.200 (30.48) MAX ———| 175 (4445) ’—(L‘

4 4
015 (0.381) -—

r. L 008 (0.2032)
470 (11.938)
~ [~ 410 (10.414)

060 (1.524) 1110 (2.794) .090 (2.286) 023 (.5842) .160 (4.064)
015 (0.381) 090 (2.286) 075 (1.905) 015 (:3810) 100 (2.540)
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Packaging Information
Plastic Dual In-Line — o O O O O e W e B O e W O o O e O
24 Leads
) 0550
0530
PIN NO. 1
IDENT. —te
guuguduuguguoudu
|_ 1.260 |
7230 0.160
0.140
MAX.
L 0.065 0110 o050 | le 0.700 ,
0.040 _’l L_0.090 0.020 0.600
0.023 0.032 REF 0.020 g 150
0075 : : 015
Plastic Dual In-Line —
28 Leads
O0000NnOa0NAn0annnQ
0520
+.030
PIN NO. 1
IDENT. [ ® l
|UUUULJUUUULIULILJLI
i 1.470 MAX ‘
0.130
0.600 060 0.050 A
‘ 0.620 ‘ 0 i —>| |<"" TYP £0005
I == T 4*‘ Ml"
0009 || f 1 1
0.015 r f
+0.025 0.075 0100  0.018 0.125
|'_°'625 -0.015 _” £0015 |‘_ ”' |‘_ TYP :o.oos"’l |‘_ MIN
Plastic Dual In-Line —
40 Leads
. (2.070) |
| (2.040) l
(550
(.530)
e ___ |
(.170)
|.|_‘°l % }d——‘ 625 4’!
(.150) = —f ﬂ H (015)
(.125) (.008)
L 44 023 (.060) (.700)
015 (020) (:600)
(110 (.065) 0327TYP.
(.080) (.045)
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)
<<
o
[ve]
=
[ve]
[4-]

INFORMATION

Packaging Information

Plastic Dual In-Line —
48 Leads

| 2.458 |
‘ 2.428

W W N W NN NS N W NN SNV W_W_-W_W_W_1

Plastic Dual In-Line —
64 Leads

I-— 0.600 ——»

b ﬁ,ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ'ﬁﬁﬁﬁﬁﬂ

TOP/BOTTOM | [ 0.0715 BORDER SMOOTH SURFACE.

! 0.125R

‘ PIN 1 IDENT.
H—-—— + —_— —_— e — —

|

b

TUVY WYYV YWY om -

r 0.010 7}'\

=

0.016 0.095 0.125 | 0.945
0.020 0.105 0.135 f 0975 1

&‘8 -
7%!
=

]

T

0.052
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Cell Library

Inverter

BAMO00000

INPUT

OUTPUT
X

]
R

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Dynamic Characteristics

F

|

tPHL tPLH

Propagation Delays (in nsec):

tPHL =7 (CD +1
trLH =30 (CL) + 3.5
(CL in pP)

Outline Drawing

Description Logic Symbol
The BAMO000O is an HCMOS cell that performs the
function of a standard logic inverter.
A D&
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 15.4 wm A X
Cell Height 69.3 um H L
Cell Area 1.1K Sq. pm L H
Average Power Dissipation* 30 uW/MHz H = High level.
Input Capacitance 0.040 pF L=Lowlevel.

A X
L

1]

69.3 um

A X

15.4 um




ertek. Inverting Buffers

Cell Librar
y BAM00001/BAM00002/BAMO00003

Description Logic Symbol

The BAMO00001, BAM00002, and BAMO00003 are
HCMOS cells used for high output drive applications.
Typical uses are for data bus drivers and internal clock

buffers. A bc X

Function Table

INVERTING
BUFFERS

~
]
=
wi
_
™
w
>
=

n Cell I.D. Input | Output
2 | BAMOOOO1 A X
3 | BAMO00002 H L
4 | BAMO00003 L H
H = High level.
L =Low level.
Cell Parameters
Parameter BAMO00001 BAMO00002 BAMO00003 Unit
Cell Width 23.1 46.2 130.9 um
Cell Height 69.3 69.3 69.3 um
Cell Area 16K 3.2K 9.1K sQ. um
Average Power Dissipation* 8 40 375 uW/MHz
Input Capacitance 0.120 0.550 250 pF

*Vop=5.0V, TaA=25°C, CL in pF.

Dynamic Characteristics

Propagation Delays (in nsec):
vl 25(CL+2
A tPHL = 2.
) \ BAMO00O1 - -
trLH=2.0(CL) +2

tpHL =04 (CL) + 1

BAMO00002
ouTxPUT trLH =04 (CL) + 1
t =01 (CL+05
BAMO00003 Tt -
tPHL tPLH tpLtH=0.1 (CL) + 05




§¥Hertek. Inverting Buffers

Cell Library
Outline Drawings
A X A X o
L L o |m)
69.3 um 69.3 um

m| imi m| ] v
A X A X

<—23.1 um —>] I 46.2 um !
A X o
=) O

69.3 um

m| 0 R

2 X

| 130.9 um |

2-4



ertek. High Speed Inverter/Buftfer

Cell Library BAMO02001

Description Logic Symbol

The BAMO02001 is a high speed inverter buffer which is
used for general logic functions, as well as for clock

drive. D‘:
A X
H2

BUFFERS

~
(]
[- 3
w
—
-3
i
>
=

INVERTING

Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 23.1 um A X
Cell Height 69.3 pm H L
Cell Area 16K Sqg. um L H
Average Power Dissipation 8 uW/MHz H = High level.

Input Capacitance 0.120 pF L =Low level.

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Dynamic Characteristics Outline Drawing

INPUT l S & L
A _—7 [— L L]

OUTPUT

X

69.3 um
[— tpHL = tpLH

Propagation Delays (in nsec):

tPHL=25(CL + 1.5

tpLH=2.0(CL+ 15 ]

A X
(CL in pF) <—23.1 ym —>|
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ertek.
Cell Library

High Speed Inverter/Buffer

Cell Parameters

BAMO02002
Description Logic Symbol
The BAMO02002 is a high speed inverter buffer which is
used for general logic functions, as well as for clock
drive.
A X

Function Table

Parameter Value Unit
Cell Width 46.2 um
Cell Height 69.3 um
Cell Area 3.2K Sq. um
Average Power Dissipation*® 40 uW/MHz
Input Capacitance 0.550 pF

Dynamic Characteristics

INPUT

]

OUTPUT
X

— tpHL

Propagation Delays (in nsec):
tPHL=0.4 (CL + 1.0
tPLH=04 (CL +1.0

(CL in pP)

*Vpp = 5.0V, TA =25°C, CL = 0.050 pF.

Input Output
A X
H L
L H
H = High level.
L= Low level.

Outline Drawing

A X
L] Ll
1 [
A X
| 46.2 um

69.3 um

2-6



m;ertek High Speed Inverter/Buffer
Cell Library

BAMO02003
Description Logic Symbol
The BAM02003 is a high speed inverter buffer which is
u;ed for general logic functions, as well as for clock A Dv X -
drive. H4 k2 )
EEl
L=
Cell Parameters Function Table ==
Parameter Value Unit Input Output
Cell Width 131 um A X
Cell Height 69.3 um H L
Cell Area 9.1K Sq. um L H
Average Power Dissipation” 375 uW/MHz H = High Level
Input Capacitance 250 pF L=Low Level

*Vop = 5.0V, Ta =25°C, CL = 0.050 pF.

Dynamic Characteristics

Propagation Delay (in nsec):

vl l ) t 0.10(CL)+05
A ] [ PHL =0. L :

trLH=0.10 (CL) + 0.5

(CL in pF)
OUTPUT
X

[*— tPHL [ tPLH

Outline Drawing

A X -
L] ||
69.3 um
1 1 _Y
A X

! 131 um |




§mertek, High Speed Three-State Inverier/Buffer
Cell Library

BAMO00004

Description Logic Symbol

The BAMO00004 is an HCMOS cell that is used as a

three-state driver for internal bus-connected circuits. EN
When the output stage is enabled, the cell functions as
a push/pull inverter. When disabled, the output is de-
activated to its high impedance state. A X

EN

Cell Parameters Function Table

Parameter Value Unit Inputs Output

Cell Width 30.8 um EN | EN A X

Cell Height 69.3 um L H X Hi-Z

Cell Area 21K Sq. um H L H L

Average Power Dissipation* 40 uW/MHz H L L H

Input Capacitance (A) _ 0.120 pF H = High level.

Input Capacitance (EN, EN) 0.098 pF L = Low level.

Output Capacitance (X) 0.042 pF X="Don't care.”

Note: Other combinations are not permitted.

*Vpp = 5.0V, TA=25°C, CL =0.050 pF.
Dynamic Characteristics Outline Drawing

mj
2

INPUT Propagation Delays (in nsec): A EN X
A tPHL =3.5 (CL) + 2 [0 Iy

— - '
tLH=35(CL +2

toFF=1.5

t ton=15
OUTPUT )
X

tPHL tPLH
(EN = HIGH, EN = LOW)

EN, EN 000l v
A EN EN X
<«—— 30.8 um
' 45 <
X HI-Z ENABLED HI-Z
ton toFF

2-8



ertek. High-Speed Three-State Inverter/Buffer

Cell Library

BAMO02004

Propagation Délays:
tpHL =3.5(CL+1.5
tPLH=35(CL +15

ton=15
torF=1.5
(CL) in pF)

[<——30.8 um

Description Logic Symbol
The BAMO02004 is a high-speed three-state bus driver EN
used for internal bus-connected circuits. When the out-
put stage is enabled, the cell functions as a push/pull A
inverter. When disabled, the output is de-activated to its
high impedance state.
EN
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 308 um EN | EN | A X
Cell Height 69.3 um L H X High-Z
Cell Area 21K Sq. um H L H L
Average Power Dissipation* 4.0 uW/MHz H L L H
Input Capacitance (A) . 0.120 pF H = High level.
Input Capacitance (EN, EN) 0.098 pF L= Low level.
Output Capacitance (X) 0.042 pF
*Vpp =5.0V, Ta=25°C, CL = 0.050 pF.
Dynamic Characteristics Outline Drawing
A EN EN Xx
A LI LT L
tPHL
tPLH
X
69.3 um
EN,EN k
P X
X HI1-Z ENABLlED HI-Z
Il I”1
le—ton L—YOFF——H A EEN‘ EN T

INVERTING
BUFFERS

~
(%]
-1
w
—
o
v
>
x




Synertek.

Cell Library

Slow Inverier for Pulse Generation

BAMO00005

Description Logic Symbol
The BAMO000OS is a special inverter cell that has a slow

low-to-high output transition. In this way, it is possible
to implement rudimentary pulse generator circuits. The A bc X
typical pulse width which may be achieved is about 1
uSec.
Cell Parameters Function Table

Parameter Value Unit Inputs Output

Cell Width 46.2 um A X

Cell Height 69.3 um H L

Cell Area 3.2K Sq. um L H

Average Power Dissipation* 8.0 uW/MHz H = High level.

Input Capacitance 0.280 pF L = Low level.
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.
Dynamic Characteristics

L Propagation Delays (in nsec):
A tPHL = 3.5 (CL) +3
e oL o] }‘;MH thLH = 1000 (CU) + 800
X ____...1 (Cin pF)
Typical Application Outline Drawing
(Pulse Generator)
A X
T T T T ] 'y
IN
out
BAMO0005
69.3 um
Y
out [ L 11 Y
e *
| 46.2 um |
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ertek. TTL-Compatible Inverter/Buffer
Cell Library

BAMO00006
Description Logic Symbol
The BAMO00006 is an HCMOS cell that functions as a
TTL-compatible input buffer. It is not a pad cell, so its TTL
use is mainly intended to be with I/O cells having no A DC X S
integral input buffer, such as the BAM00930. e= 2
= i
. Ses
Cell Parameters Function Table zE®
Parameter Value Unit Inputs Output
Cell Width 46.2 um A X
Cell Height 69.3 um H L
Cell Area 3.2K Sq. um L H
Average Power Dissipation * uW/MHz )
H = High level.
Input Capacitance 0.550 pF L = Low level.

*Vpp =5.0V, TA=25°C, 50% duty cycle.

The following graph shows the relationship between Outline Drawing
input ViH level and power dissipation for the above
conditions. A X

450

300

69.3 um

AVERAGE POWER DISSIPATION (uW)

150 \
| Y I P v
l A X
0 46.2 um
2 3 4 ! '
Vin (V)

Dynamic Characteristics

Propagation Delays (in nsec):
INPUT l !
A ] K tPHL=35(CL) +3
trLH=3.5 (CL) +2

OUTPUT X
X

tPHL tPLH 7‘




ertek. High Speed Three-State Inverier/Buffer
Cell Library

BAMO00007/8

Description Logic Symbols

The BAMO00007/8 are HCMOS cells which are used as A X A x
three-state drivers for internal bus connections. They

are identical to the BAMO00004, except that they have a 7 am

common Enable control. The BAMQO007 is the first

stage and contains the EN and EN circuits. The EN

BAMOO0008 is a slave stage and uses the EN and EN

from the BAMO00007, routed by means of cell abutment. T T

ENO  ENO ENI ENI

Cell Parameters

Parameter BAMO00007 BAMO00008 Unit

Cell Width 61.6 308 um

Cell Height 69.3 69.3 pm

Cell Area 43K 21K Sg. um

Average Power Dissipation* 2.0 40 uW/MHz

Input Capacitance (EN) 0.220 — pF

Input Capacitance (A) 0.130 0.130 pF

Output Capacitance (X) 0.042 0.042 pF

*Vpp = 5.0V, Ta =25°C, CL = 0.050 pF.

Dynamic Characteristics

INPUT [_—'"3 Propagation Delays(in nsec):
A tPHL = 3.5 (CL) + 2
—7 tpLH =35 (CL) +2
(CL in pP)
_j torF=0.3 (NU + 3
( toN=0.3 (NL)+ 3
(N = Number of BAM00008 stages)

|

OUTPUT
X

tPHL tPLH

(EN = HIGH LEVEL)

X HI-Z ENABLED ><HI-Z
7

ton toFF

2-12



§¥! !ertek. Three-State Inverter/Buffer

Cell Library

Outline Drawings

EN A X A X »e
T D T T T T T | =x2
Ll L] || J e
e
>2xx
= =
—eNo ENI- —eno =
69.3
BAMO0007 BAM00008 Km
—eno ENI} —eno
_L.D Lol I I )

EN A : [:(-I r:l : II:(-I
! 61.6 um ‘! L— 30.8 pm—"




ertek. High-Speed Three-State Inverter/Buffer

Cell Library BAMO02007/8

Description Logic Symbols

The BAMO02007/8 are high-speed three-state drivers
and are used for internal bus connections. They are
identical to the BAM02004, except that they have a
common Enable control. The BAM02007 is the first H H
stage and contains the EN and EN circuits. The

BAMO2008 is a slave stage and uses the EN and EN  EN
from the BAM02007, routed by means of cell abutment.

2—

ENO  ENO ENI

Cell Parameters

Parameter BAM02007 BAMO02008 Unit

Cell Width 61.6 30.8 um

Cell Height 69.3 69.3 um

Cell Area 43K 21K Sqg. um

Average Power Dissipation* 20.0 40 uW/MHz

Input Capacitance (EN) 0.220 — pF

Input Capacitance (A 0.130 0.130 pF

Output Capacitance (X) 0.040 0.040 pF

*Vop = 5.0V, Ta =25°C, CL = 0.050 pF.

Dynamic Characteristics

Propagation Delays (in nsec):

A tPHL=35(CL + 15
tPHL tPLH=35(CL +15
tPLH
(CL in pF)
X

torFF =03 (N) +3
ton=0.3 (N)+3
(EN = HIGH) (N = Number of BAM02008 stages)

X HI-Z ENABLED %K HI-Z

ton toFF
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§¥2€I‘tek. High-Speed Three-State Inverter/Buffer

Cell Library

Outline Drawings

EN A X A X
i i T T T T 1 T T 1 I
L L L] LI L L2
el et
[l =
e o
W=
eno Enif- —eno =23
69.3 um
BAMO02007 BAM02008
—eno Entf- ~eno
T Lo ]
EN A

x L
I 61.6 um ~! “*30-8 um‘*l
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Cell Library

2-Input NAND Gate

BAMO00010

Description

The BAMO00010 is an HCMOS cell that performs the
logic function of a 2-input NAND gate.

Cell Parameters

Logic Symbol

— D

Function Table

Parameter Value Unit
Cell Width 23.1 um
Cell Height 69.3 um
Cell Area 16K Sq. um
Average Power Dissipation* 3.8 uW/MHz
Input Capacitance 0.040 pF

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Dynamic Characteristics

INPUT l S
A

—
OUI(PUT )K

tPHL

tPLH

(INPUT B = HIGH LEVEL)

Propagation Delays (in nsec):

tpHL =11 (CL) + 2
tPLH =22 (CL) + 2
(CLin pF)

Inputs Output
A B X
L X H
X L H
H H L
H = High level.
L= Low level.

X ="“Don’t care.”

Outline Drawing

A
]

M

B_ X
|

69.3 um

A

— 23,1 um —>|

B X




ertek. Fast 2-Input NAND Gate

Cell Library BAM02010

Description Logic Symbol

The BAMO02010 is a high-speed version of the

BAMO0010 2-input NAND gate.
: }X

Cell Parameters Function Table o

b=

Parameter Value Unit Inputs Output E

Cell Width 30.8 um —

Cell Height 69.3 pm A B X =
Cell Area 21K Sq. um L X H
Average Power Dissipation* 9.0 uW/MHz X L H
Input Capacitance 0.180 pF H H -

H = High level.
L =Low level.
X ="Don't care.”

*Vpp=5.0V, TA=25°C, CL =0.050 pF.

Dynamic Characteristics Outline Drawing

B X
INPUT Z ! T v

F

R

OUTPUT
X

69.3 um

tPHL teLH

(INPUT B = HIGH LEVEL)

Propagation Delays, (in nsec): . [;1 4 ':‘ L T v
tPHL =25 (CL) +1 <~——30.8 um AJ

tpLH =3.0 (CL) + 1
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Synertek.

Cell Library

3-Input NAND Gate

Cell Parameters

Function Table

Parameter Value Unit
Cell Width 308 um
Cell Height 69.3 um
Cell Area 21K Sg. um
Average Power Dissipation* 4.0 uW/MHz
Input Capacitance 0.040 pF

*Vpp = 5.0V, Ta=25°C, CL =0.050 pF.

Dynamic Characteristics

INPAUT [—.}
L

|

— 1

OUTPUT
X

tPHL tPLH
(INPUTS B, C = HIGH LEVEL)
Propagation Delays (in nsec):

tPHL =15 (CL) + 2
tPLH=22(CL) +3

Inputs Output
A B C X
H H H L
L X X H
X L X H
X X L H
H = High level.
L = Low level.

X ="“Don't care.”

Outline Drawing

O=
e
=

x

2

——30.8 u

3

69.3 um

BAMO00011
Description Logic Symbol
The BAM00011 is an HCMOS cell that performs the
logic function of a 3-input NAND gate. A— | DD
B X
c— I
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ertek. Fast 3-Input NAND Gate

Cell Library BAMO02011

Description Logic Symbol

The BAMO02011 is a high-speed version of the
BAMO00011 3-input NAND gate.

Cell Parameters Function Table
(7]
:J_J
Parameter Value Unit Inputs Output S
Cell Width 385 um =
Cell Height 69.3 um A B ¢ X =
Cell Area 27K Sqg. um L X X H
Average Power Dissipation* 11.0 uW/MHz X L X H
Input Capacitance 0.200 pF H H H L
*Vpp =5.0V, Ta= 25°C, G = 0.050 pF. H = High level.

L= Low level.

Dynamic Characteristics Outline Drawing

B C A X
INPUT l S T T 'Y
t ] N

OUTPUT )
X

69.3 um

tPHL tPLH

(INPUTS B, C = HIGH LEVEL)

Propagation Delays (in nsec): c
tpHL =2.5(CL) +1
trLH =3.0(CL) +1
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Synertek.

Cell Library

4-Input NAND Gate

BAMO00012

Description

Cell Parameters

The BAM00012 is an HCMOS cell that performs the
logic function of a 4-input NAND gate.

Logic Symbol

B
Cc

A— |

p——

Function Table

)—

Parameter Value Unit
Cell Width 38.5 pm
Cell Height 69.3 um
Cell Area 27K Sqg. um
Average Power Dissipation” 4.0 uW/MHz
Input Capacitance 0.040 pF

Dynamic Characteristics
]
0U1)'(PUT }

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

INPUT l s

tPHL

tpHL =20 (CL) +3
tpLH=22 (CL) +4

(INPUTS B, C, D = HIGH LEVEL)

Propagation Delays (in nsec):

tpLH

Inputs Output
A B [+ D X
H H H H L
L X X X H
X L X X H
X X L X H
X X X L H
H = High level.
L = Low level.
X ="“Don’t care.”
Outline Drawing
A B C D X
[ f
69.3 um
1100
| A B C D X
I 38.5 um




§Eertek Fast 4-Input NAND Gate
Cell Library

BAMO02012
Description Logic Symbol
The BAMO02012 is a high speed HCMOS cell which per-
forms the function of a 4-input NAND.
A—__ ¢
=D
p——
Cell Parameters Function Table
2
Parameter Value Unit Inputs Output =
Cell Width 77 um Al Bl c]| o X ;
Cell Height 69.3 um L X X X H =
Cell Area 54K Sqg. um X L X X H
Average Power Dissipation* 110 uW/MHz X X L X H
Input Capacitance 0.200 pF X X X L H
*Vpp = 5.0V, Ta =25°C, CL = 0.050 pF. H H H H L
Dynamic Characteristics Outline Drawing
c D B A X
—20V
INPUT l ! LJ U J | =y
A
; 0.8V
OUTPUT l
X ( 69.3 um
tPHL tPLH
(B, C, D = HIGH LEVEL)
Propagation Delays (in nsec): [] [ [1 1.0
tPHL=2(CL) +2 Lc o B A X
tPLH =2 (CL) + 2 77 pm




ertek.
Cell Library

5-Input NAND Gate

tPHL

tPLH

(INPUT B, C, D, E = HIGH LEVEL)

Propagation Delays (in nsec):
tPHL =20 (CL) + 5
tPLH=25(CL) + 6

>
=

N
5 of

m]
<[]

BAMO00013
Description Logic Symbol
The BAMO00013 is an HCMOS cell that performs the
logic function of a 5-input NAND gate.
A——l
B 3
c X
p— T
e— 1
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 46.2 um
Cell Height 69.3 um A|lB|C|DJE X
Cell Area 32K 8q. um H |l HIHJH|H L
Average Power Dissipation* 40 HW/MHz L x| x| Xx|X H
Input Capacitance 0.040 pF X L X X X H
X X L X X H
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF. x| x | x| L |x H
X | X | X | X |L H
H = High level.
L = Low level.
X="“Don’t care.”
Dynamic Characteristics Outline Drawing
[————y A B C D E X
INPUT A
A L I I I I
OUTPUT )
x \
69.3 um




ertek. High-Speed 5-Input NAND Gate
Cell Librory PRELIMINARY

BAMO02013

Description

The BAMO02013 is a high-speed HCMOS cell which
performs the function of a 5-input NAND.

Logic Symbol

—
=D

R

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width TBD um A B [ D E X
Cell Height 69.3 pm L X X X X H
Cell Area TBD Sq. um X L X X X H
Average Power Dissipation* 1 uW/MHz X X L X X H
Input Capacitance 0.130 pF X X X L X H
*Vpp = 5.0V, TA =25°C, C|_= 0.050 pF. X X X X L H
H H H H H L
H = High level.
L =Low level.

Dynamic Characteristics

[__! Propagation Delays (in nsec):
E tpHL=3.0 (CL) +1.0
tpLH = 4.0 (CL) + 2.0

(CL in pP)

tPHL tPLH

(B,C, D, E=HIGH LEVEL.)

3-9

(]
w
—
-
L3~}
(=]
=
-
x




Synertek. High Speed 6-Input NAND Gate

Cell Library PRELE?&E?{)%

Description Logic Symbol

The BAM02014 is a high speed HCMOS celi which per-
forms the function of a 6-input NAND. 1
| S——
=D ==
—
PR

nTmoOmW>

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 616 um A B C D E F X
Cell Height 69.3 um L X X X X X H
Cell Area 43K Sq. um X L X X X X H
Average Power Dissipation* 11 uW/MHz X X L X X X H
Input Capacitance 0.154 pF X X X L X X H
X X X X L X H
*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF. X X X X X L H
H H H H H H L
H = High Level
L =Low Level

Dynamic Characteristics

w0

OUTPUT
X

[ tpHL e tp 4

(B,C,D,E, F=HIGH LEVEL.)

Propagation Delays (in nsec):
tpHL=3.0 (CL) +1.0
tPLH=4.0 (CL +2.0

(CL in pP)

3-10
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Cell Library

2-Input NOR Gate

BAMO00020

Description

Cell Parameters

The BAM00020 is an HCMOS cell that performs the
logic function of a 2-input NOR gate.

Logic Symbol

A— Y
T

Function Table

Parameter Value Unit
Cell Width 23.1 um
Cell Height 69.3 um
Cell Area 16K Sg. um
Average Power Dissipation* 25 uW/MHz
Input Capacitance 0.040 pF

INPUT
A

OUTPUT
X

—
)

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

Dynamic Characteristics

|

tPHL

(INPUT B = LOW LEVEL)

Propagation Delays (in nsec):

tpHL=10(CL) + 2
tPLH=44 (CL) + 6.7
(CLin pP)

tPLH

Inputs Output
A B X
L L H
H X L
X H L
H = High level.
L = Low level.

X ="“Don’t care.”

Outline Drawing

A B X
| B

10l v

A B X
<€— 23.7 um —>|

69.3 um




ertek. 3-Input NOR Gate
Cell Library

BAMO00024
Description Logic Symbol
The BAMO00021 is an HCMOS cell that performs the
logic function of a 3-input NOR gate. A
B >: X
c——T 2
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 30.8 um
Cell Height 69.3 um Al B|C X
Cell Area 21K Sq. um L L L H
Average Power Dissipation* 25 uW/MHz H X X L
Input Capacitance 0.040 pF X H X L
X X H L
*Vpp =5.0V, Ta=25°C, CL = 0.050 pF. ]
H = High level. =
L = Low level. :
X ="Don't care.” =]
= .
Dynamic Characteristics Outline Drawing
A B C X
INZUT l S T
OUTPUT x_
X \
69.3 um
tPHL tPLH
(INPUT B, C = LOW LEVEL)
Propagation Delays (in nsec): ool v
tPHL=7 (CL + 1 A B C X
tPLH=67 (CL + 6 30.8 um
(CL in pF)

4-3



Synertek.

Cell Library

4-Input NOR Gate

BAMO00022

Description

The BAMO00022 is an HCMOS cell that perforrris the
logic function of a 4-input NOR gate.

Cell Parameters

Logic Symbol

oow >

Function Table

Parameter Value Unit
Cell Width 385 um
Cell Height 69.3 um
Cell Area 27K Sq. um
Average Power Dissipation* 25 uW/MHz
Input Capacitance 0.040 pF

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

Dynamic Characteristics

INPUT l__j

OUTPUT
x L

tPHL tPLH

F

(INPUTS B, C, D = LOW LEVEL)

Propagation Delays (in nsec):
tPHL=7 (CL) + 1

tPLH=92 (CD +9

(CL in pP)

Inputs Output
A B C D X
H X X X L
X H X X L
X X H X L
X X X H L
L L L L H
H = High level.
L= Low level.

X="Don't care.”

Outline Drawing

A B C D X
Lo u

=D

69.3 um

>
=0
b“oj
30___’

<[]

=

4-4



Synertek. High Speed 4-Input NOR Gate
Cell Library PRELIMINARY
BAM02022

Description Logic Symbol

The BAMO02022 is a high-speed version of the
—T>—

BAMO00022 4-input NOR Gate.

O0Ow >

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 46.2 um A B C D X
Cell Height 69.3 um H X X X L
Cell Area 3.2K Sqg. um X H X X L
Average Power Dissipation* 6.0 uW/MHz X X H X L
Input Capacitance 0.300 pF X X X H L

*Vop = 5.0V, TA=25°C, C_=0.050 pF. L L L L H

H = High level.
L =Low level.

w
w
[
-
(3]
(o=
o
x

Dynamic Characteristics

INPUT [_—!

OUTPUT
X

[ tPHL [ tPLH

(INPUTS B, C, D = LOW)

Propagation Delays (in nsec):
tpHL=15(CL) +1.0
trLH=15(CL +1.0

(CL in pP)




ertek.
Cell Library

5-Input NOR Gate

tpLH =118 (CL) + 17
(CL in pF)

BAMO00023
Description Logic Symbol
The BAMO00023 is an HCMOS cell that performs the
logic function of a 5-input NOR gate. A
c
B X
D
E
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 53.9 um
Cell Height 69.3 um A B Cc D E X
Cell Area 3.7K Sq. um H X X X X L
Average Power Dissipation* 25 uW/MHz X H X X X L
Input Capacitance 0.040 pF X X H X X L
X X X H X L
Vpp =5.0V, Ta=25°C, CL = 0.050 pF. X X X X H L
L L L L L H
H = High level.
L = Low level.
X ="“Don't care.”
Dynamic Characteristics Outline Drawing
A B C D E X
INPUT ! S I TIT T
OUTPUT
X
69.3 um
tPHL
(INPUTS B, C, D, E = LOW LEVEL)
Propagation Delays (in nsec): [l oonl v
tPHL =7 (CL) + 1 lA B C D E X|
I 53.9 um |

4-6



Synertek. High-Speed 5-Input NOR Gate
Cell Library

BAMO02023

Description Logic Symbol
The BAMO02023 is a high-speed version of the
BAMO00023 5-input NOR gate.

A

[

B F X

D

E

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 847 um
Cell Height 69.3 um A B|[C]| D E X
Cell Area 59K Sq. um H X X X X L
Average Power Dissipation* 34 uW/MHz X H X X X L
Input Capacitance 0.310 pF X X H X X L
X X X H X L
*Vpp = 5.0V, TaA=25°C, CL = 0.050 pF. X X X X H L g
-
L L L L L H :
(=]
x
H = High level. .
L= Low level.

X ="“Don’t care.”

Dynamic Characteristics Outline Drawing

A B C D o
l s T T T LT T T

]

69.3 um
tPHL tPLH

(INPUTS B, C, D, E = LOW LEVEL)

Propagation Del i ).

ropagation Delays (in nsec ooy o ol oy
tpHL=2.0 (CL) + 25 A B C D E XJ
tpLH=2.7 (CL + 3.0 ~ 84.7 um 1

(CL in pF).
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Cell Library

2-Input AND Gate

BAMO00030

Description

Cell Parameters

The BAMO00030 is an HCMOS cell that performs the
logic function of a 2-input AND gate.

Logic Symbol

Function Table

INPUT
A

OUTPUT
X

—
)

Dynamic Characteristics

~

F

tPHL

(INPUT B = HIGH LEVEL)

Propagation Delays (in nsec):

tPHL=7 (CD + 4
tPLH=22 (CL) + 4

tPLH

X ="Don’t care.”

Parameter Value Unit Inputs Output

Cell Width 3038 pum

Cell Height 69.3 um A B X

Cell Area 21K Sq. um L X L

Average Power Dissipation* 35 uW/MHz X L L

Input Capacitance 0.040 pF H H H
*Vpp =5.0V, Ta=25°C, CL = 0.050 pF. 1~ [ign lovel.

Outline Drawing

A B X
Uy LI
i ] v

A B X
<—30.8;4m———l

69.3 um




ertek. 3-Input AND Gate
Cell Library

BAMO00031
Description Logic Symbol
The BAMO00031 is an HCMOS cell that performs the A | '_\
logic function of a 3-input AND gate. B X
c—— 1 J

Cell Parameters Function Table

Parameter Value Unit Inputs Output

Cell Width 385 um A B Cc X

Cell Height 69.3 um L X X L

Cell Area 27K Sq. um X L X L

Average Power Dissipation* 35 uW/MHz X X L L

Input Capacitance 0.040 pF H H H H
*Vpp = 5.0V, Ta= 25°C, CL = 0.050 pF. H = High level.

L = Low level.
X ="Don't care.”

Dynamic Characteristics Outline Drawing

INPUT l S lif ‘3 L(il lil —

OUTPUT N
X

F

69.3 um

(]
o
—
<
(-]
[=]
x
-

tPHL tPLH

(INPUTS B, C = HIGH LEVEL)

Propagation Delays: (in nsec):
tPHL=T7 (CL + 4 | A
tpLH =23 (CL) + 4 '

ol
o
<

3

o

.5 um

5-3



§s_fgertek 4-Input AND Gate

Cell Library

BAMO00032
Description Logic Symbol
The BAMO00032 is an HCMOS cell that performs the L
logic function of a 4-input AND gate. B— D_x
D— T
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 462 um A|B|C]|D X
Cell Height 69.3 um L X |X]|X L
Cell Area 32K Sq. um X | L|x|[X L
Average Power Dissipation* 35 uW/MHz X | XL |X L
Input Capacitance 0.040 pF X | X | X ]|t L
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF. HIH[H|H H
H = High level.
L = Low level.
X ="“Don’t care.”
- Dynamic Characteristics Outline Drawing
A B C D X
INFUT ! s I I O R
OUTPUT )
x L
69.3 um
tPHL tPLH
(INPUTS B, C, D = HIGH LEVEL)
Propagation Delays (in nsec):
- o | 1
tPHL=T7 (CL + 4 | —c m |—_
tpLH =23 (CL) + 6 | 46.2 um |
(CLinpP

5-4



mertek Fast 4-Input AND Gate
Cell Library

BAMO02032

Description Logic Symbol
The BAMO02032 is a high-speed HCMOS cell which A 1 X
performs the function of a 4-input AND. For conven- g F [
ience, the intermediate NAND function is also available o — Y
as an output.
Cell Parameters Function Table

Parameter Value Unit Inputs Outputs

Cell Width 85 um A B (o] D Y

Cell Height 69.3 pm L X X X L H

Cell Area 59K Sqg. um X L X X L H

Average Power Dissipation® 15 uW/MHz X X L X L H

Input Capacitance 0.200 pF X X X L L H
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF. HiH]H]H]H]L
Dynamic Characteristics Outline Drawing

LL\"
|’J'4
B [)
Oo
=
O»
<
O

w
w
—
T
[3-]
(=]
x
<<

Y

e tHLY [t Hy

69.3 um

[ tLHX le— tHLX

(B, C, D = HIGH LEVEL)

Propagation Delays (in nsec): I 1 || i mEmEe!
tHLy =2(CD) +2 c D A Y X
ttHy =2 (CD +2 L 85 um »{
tHLx =7 (CU +2

tLtHx =7 (CL) + 2

(CL in pP)

5-5



Synertek.

Cell Library

5-Input AND Gate

tPHL

tPHL=7 (CL) t+ 4

Propagation Delays (in nsec):

tpLH=23 (CL) +6

tPLH

(INPUTS B, C, D, E = HIGH LEVEL)

>
=[]
o]
ol]
=
<

} 53.9 um

BAMO00033
Description Logic Symbol
The BAMO00033 is an HCMOS cell that performs the
logic function of a 5-input AND gate. A
B—_— \
c___'_ ‘ X
D L
PO et
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 53.9 um
Cell Height 69.3 um A|B|C|D]|E X
Cell Area 3.7K Sq. um L X X X X L
Average Power Dissipation* 35 uW/MHz X L X X X L
Input Capacitance 0.040 pF X X L X X L
X X X L X L
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF. X X X X L L
H H H H H H
H = High level.
L = Low level.
X ="“Don'’t care.”
Dynamic Characteristics Outline Drawing
A B C D E X
INPUT l S I O
OUTPUT )_ !
X \ ]
69.3 um

56









e
gg@\}%jﬁg e - ‘%%J%?W
Gon - e

&
Sptents

e e

s e
e T

e 2 e
oy «»}xwy’ by
v o e
N ot
g

, , S s
o Sl b o Ny S
R . j St

s 5
; A
et he
S !
e
! i S R .
el 2 s wONae et
::,ﬁ;g} et o 0t i ren W%
e e SiEhen S
e
e s o e
e b o S e
sl i

e
-

SgE s :
(AR et e
A L S
Y el e ;e

S

S
s
et

ct Ny

i ; o
Mty s . :
Wﬁw&;ﬁ:{x 5 % e J)@
e g@&’;ﬁ«(w o ¢ . o @;‘*‘
oo b e e
2% o ke

greo

¥




Cell Library

2-Input OR Gate

BAMO00040

Description

Cell Parameters

The BAMO00040 is an HCMOS cell that performs the
logic function of a 2-input OR gate.

Logic Symbol

Ao X
—>—

Function Table

Parameter Value Unit
Cell Width 3038 um
Cell Height 69.3 um
Cell Area 22K Sq. um
Average Power Dissipation* 35 uW/MHz
Input Capacitance 0.040 pF

INPUT
A

OUTPUT
X

*Vpp =5.0V, Ta=25°C, CL = 0.050 pF.

Dynamic Characteristics

"

tPHL
(INPUT B = LOW LEVEL)

Propagation Delays (in nsec):
tPHL=8 (CL) + 6
trLH =23 (CL) + 3

teLH

Inputs

Output

- X I|»
r I X|®

— I I|X

H = High level.

L = Low level.

X ="Don't care.”

Outline Drawing

A B X
L ]

11

69.3 um

A B __
«——30.8 um ~’l

6-2



Synertek. Fast 2-Input OR Gate

Cell Library BAM02040

Description Logic Symbol

The BAMO02040 is a high speed HCMOS cell which per-
forms the function of a 2-input OR gate. For

convenience, the intermediate NOR function is also
available as an output. :-—J' E 2 X
1

Cell Parameters Function Table
Parameter Value Unit Inputs Outputs
Cell Width 61.6 um A B X Y
Cell Height 69.3 um X H H L
Cell Area 43K Sq.um H X H L
Average Power Dissipation* 10.0 uW/MHz L L L H
Input Capacitance 0.165 pF H = High level.

L =Low level.

*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF.

Dynamic Characteristics Outline Drawing

A B Y X

AJ )( Lo

Y _* 1!_

n-tm_v-»l [t HY -

69.3 um

x 4

f— t X —] [e— tHLX

(B, C, D = HIGH LEVEL)

Propagation Delays (in nsec): T [: l? T
Ly =2(CU +2 e 61.6 um

ttHy =3 (CU +2

tHx =5(CL +2

wHx =5(CL +2

6-3



ertek. 3-Input OR Gate

Cell Library BAMO000441

Description ‘ Logic Symbol

A/ X
D

The BAM00041 is an HCMOS cell that performs the
logic function of a 3-input OR gate.

Cell Parameters Function Table

Parameter Value Unit Inputs Output
Cell Width 385 um
Cell Height 69.3 um A B ¢ L
Cell Area 27K Sq. um Hop X | X H

o X H X H
Average Power Dissipation 35 uW/MHz
Input Capacitance 0.040 pF X X H H

L L L L

*Vpp =5.0V, TA=25°C, CL = 0.050 pF. .
H = High level.
L = Low level.
X="Don't care.”

Dynamic Characteristics Outline Drawing
A B _C X
INPUT l ! T T Y
e W
OUTPUT )
x X
69.3 um
tPHL tPLH
(INPUTS B, C = LOW LEVEL)
Propagation Delays (in nsec): f;l l;l l;l le Y
tPHL=9(CL) + 8 ! 385 um

tPLH=23 (CL) +3
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mertek High-Speed 3-Input OR Gate
Cell Library PRELIMINARY
BAMO02041

Description Logic Symbol

The BAMO02041 is a high speed HCMOS cell which per-

forms the function of a 3-input OR gate. For A Y X
convenience, the intermediate NOR function is also B——— ) H g
available as an output. c—— 2 Y
Cell Parameters Function Table
Parameter Value Unit Inputs Outputs
Cell Width 92.4 um A B c X Y
Cell Height 69.3 um H X X H L
Cell Area 6.4K Sq. um X H X H L
Average Power Dissipation* 10 uW/MHz X X H H L
Input Capacitance 0.250 pF L L L L H
* = = 25° = H = High level.
VDD = 5.0V, TA=25°C, CL = 0.050 pF. L Logh tove

Dynamic Characteristics

J Propagation Delays (in nsec):

A_j (_ tHLY = 1.5 (CL) + 2
ttHy =15 (CL) + 2

Y * ! tHLx =6 (CL +1.0
1 tthx =4 (CL +1.5

*tm.v’l [ tLHY - (CL in pF)

e t X — e— tHLX

(B, C = HIGH LEVEL)




Synertek. 4-Input OR Gate

Cell Library

BAMO00042

Description Logic Symbol

The BAMO0042 is an HCMOS cell that performs the A
logic function of a 4-input OR gate. g%___ X
D

INPUT
A

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 462 um Al B|]C|D X
Cell Height 69.3 um HI X | X |X H
Cell Area 32K Sq. um X1 H|X|X H
Average Power Dissipation* 35 uW/MHz X | X | H]|X H
Input Capacitance 0.040 pF X | X | X |H H
*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF. R i B L
H = High level.
L = Low level.

Dynamic Characteristics Outline Drawing

X ="“Don't care.”

A B C D X
l s | I O |

OUTPUT
X

R [

69.3 um

tPHL tPLH

(INPUTS B, C, D = LOW LEVEL)

Propagation Delays.(in nsec). MO m [

=10 (CU + A B C D X |
tpHL =10 (CL) +9 46,2 um
tPLH=23 (CL) +3
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Synertek. High Speed 4-Input OR Gate

Cell Library PREL&?&%@@Z

Description Logic Symbol

The BAM02042 is a high speed HCMOS cell which per-
X
%

forms the function of a 4-input OR gate. For
convenience, the intermediate NOR function is also
available as an output.

oOo0Ow >

Cell Parameters Function Table

Parameter Value Unit Inputs Output
Cell Width 1155 pm A B C D X Y
Cell Height 69.3 um H X X X H L
Cell Area 8.0K Sq. um X H X X H L
Average Power Dissipation* 100 uW/MHz X X H X H L
Input Capacitance 0.300 pF X X X H H L

L L L L L H

*Vop = 5.0V, Ta=25°C, CL = 0.050 pF.

H = High level.
L = Low level.

Dynamic Characteristics

~_f

T —

k-tm_v-»l [ tLHY -

f— t X — le— tHLX

(B, C, D = HIGH LEVEL)

Propagation Delays (in nsec):

w2
[¥¥)
—
-
(-]
[
o

tHLy =1.5(CL) +2

tLtHy =2.0(Cp +2
tHLx =6 (CD +2

ttHx =2(Cp +2
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ertek. 5-Input OR Gate
Cell Library

BAMO00043
Description Logic Symbol
The BAMO00043 is an HCMOS cell that performs the A
logic function of a 5-input OR gate. 2%—\ .
—
E

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 61.6 um A B C D E X
Cell Height 69.3 um H X X X X H
Cell Area 43K Sqg. um X H X X X H
Average Power Dissipation* 35 uW/MHz X X H X X H
Input Capacitance 0.040 pF X X X H X H
*Vpp =5.0V, Ta=25°C, CL = 0.050 pF. X X X X H H
H = High level.
L = Low level.

X ="“Don't care.”

Dynamic Characteristics Outline Drawing

A B _C
INPUT l ! T

[l [

qm

Ox
l

OUTPUT
X

69.3 um

tPHL tPLH

(INPUTS B, C, D, E = LOW LEVEL)

Propagation Delays (in nsec):
tpHL=11 (CL +9 l 6.6 um
tpLH =23 (CL) +3

>b
=1
op
b
m
B
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§¥gertek Exclusive OR

Cell Library

BAMO00050
Description Logic Symbol
The BAMO00050 is an HCMOS cell that performs the 3
logic function of an exclusive-OR gate. ’; |‘>——-—x
— 1
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 385 um A B X
Cell Height 69.3 um L L L
Cell Area 27K Sq. um L H H
Average Power Dissipation* 3.0 #W/MHz H L H
Input Capacitance 0.080 pF H H L
*Vpp = 5.0V, TA= 25°C, CL = 0.050 pF. H = High level.
Dynamic Characteristics Outline Drawing
INPUT A 2 A
A [ S o O 4] f
OUTPUT )
x \
69.3 um
tPHL tPLH
Propagation Delays (in nsec):
tpHL =11 (CD) +2 I:l [;] :j
tpLH =46 (CL) + 6 L—— 38.5 um ———|




Synertek.

Cell Library

Exclusive-NOR

BAMO00051

Description

Cell Parameters

The BAMO00051 is an HCMOS cell that performs the
logic function of an exclusive-NOR gate.

Logic Symbol

Function Table

I

Parameter Value Unit
Cell Width 385 um
Cell Height 69.3 um
Cell Area 27K Sq. um
Average Power Dissipation* 3.0 uW/MHz
Input Capacitance 0.080 pF

INPUT
A

OuUTPUT
X

S

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

Dynamic Characteristics

)

tPHL

(INPUT B = LOW LEVEL)

Propagation Delays (in nsec):
tPHL=11(CL)+ 5
tPLH=45 (CLI+7

tPLH

Inputs Output
A B X
L L H
H L L
L H L
H H H
H = High level.
L = Low level.

Outline Drawing

A B X
| Ll Ll
69.3 um
1 - O
| A B X
| 38.5 um
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ertek.
Cell Library

2,2 AND-NOR Gate

BAMO00060

Description

Cell Parameters

The BAMO00060 is an HCMOS cell that performs the
logic function of a 2-by-2 AND-NOR gate.

Logic Symbol

=
D

o]
D

Function Table

Parameter Value Unit
Cell Width 385 um
Cell Height 69.3 um
Cell Area 27K Sq. um
Average Power Dissipation* 40 uW/MHz
Input Capacitance 0.040 pF

*Vpp =5.0V, TA=25°C, CL =0.050 pF.

Dynamic Characteristics

—

OUTPUT
X

tPHL

tPHL =11 (CL) + 2
tPLH=35.5(CL) +6
(CL in pP)

INPUT l s
A

tPLH

(INPUT B = HIGH, INPUTS C, D = LOW)

Propagation Delays (in nsec):

Inputs

Output

X X~ r X I|i»
rrm X X X I|w
X X I X|O
r X rm X I X|0

I I I I r r|x

H = High level.
L = Low level.
X =“Don't care.”

Outline Drawing

A_B
Lt

C_D
Lo

| D

69.3 um

>
wl]

o0
o]
-

38.5 um




ertek. Fast 2, 2 AND-NOR Gate
Cell Library

S~
(-
]
x
[~—)
=
<

BAM02060

OR-NAND GATES -

Description Logic Symbol

The BAMO02060 is a high speed version of the
BAMOO00E0 cell, a 2-by-2 AND-NOR gate.

N i
B—
F x
c
D
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 46.2 pm
Cell Height 69.3 um A B|C]D X
Cell Area 3.2K Sg. um H H X X L
Average Power Dissipation* 55 #W/MHz X X H H L
Input Capacitance 0.112 pF L X L X H
L X X L H
*Vpp =5.0V, TA=25°C, CL = 0.050 pF. X L L X H
X L X L H
H = High level.
L = Low level.
X ="“Don't care.”
Dynamic Characteristics Outline Drawing

INPUT Ifl’ C]l lLB_]TE]I X i
1 L

OUTPUT

69.3 um

tPHL tPLH r]

(INPUT B = HIGH, INPUTS C, D = LOW)

Propagation Delays (in nsec):

tPHL =50 (CL+ 1.5 L1, 0,000 v
~ | A B C D X l

tPLH =6.0 (CL) +2.0 - 46.2 um >

(CL in pF).




ertek. 2,1 AND-NOR Gate
Cell Library

BAMO00061
Description Logic Symbol
The BAMO00061 is an HCMOS cell that performs the
logic function of a 2-by-1 AND-NOR gate. A
B
X
c
Positive Logic Equation:
X=(A+B+C
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 30.8 um A B C X
Cell Height 69.3 um H H X L
Cell Area 21K sq. um X X H L
Average Power Dissipation* 40 uW/MHz L X L H
Input Capacitance 0.040 pF X L L H
*Vpop = 5.0V, Ta =25°C, CL = 0.050 pF. H = High level.
L= Low level.
X ="Don't care.”
Dynamic Characteristics Outline Drawing

O

cC A B
INZUT l S LI L L

OuUTPUT \
X

tPHL1 tPLHY
(INPUT B = HIGH, INPUT C = LOW)

|N:UT ! N
1 - oooof v
S e
OUTXPUT )(

tPHL2 tPLH2

F

|

69.3 um

(INPUTS A, B = LOW)
Propagation Delays (in nsec):

tPHL1 =11 (CL + 2 tPHL2 =7 (CL) +1
tPLH1 =46 (CL) + 6 tPLH2 =47 (CL + 4

8-4



ertek. Fast 2, 1 AND-NOR Gate
Cell Library

~
<
(=]
=
(=)
=
<

BAMO02061

OR-NAND GATES

Description Logic Symbol
The BAMO02061 is a high speed version of the

BAMO00061 cell, a 2-by-1 AND-NOR gate. A
B
X
c
Positive Logic Equation:
X=(A«B +C
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 385 um A B C X
Cell Height 69.3 um H H X L
Cell Area 27K sg. um X X H L
Average Power Dissipation* 55 uW/MHz L X L H
Input Capacitance 0.110 pF L X X H
“Vop = 5.0 V, Ta = 25°C, CL = 0.050 pF. x|t qt H
H = High level.

L = Low level.
X ="Don't care.”

Dynamic Characteristics
Outline Drawing

INPUT l S B A c X
A ] \ o—ood) f

OUTPUT
X
69.3 um

tPHL1 l tPLHI
(INPUT B = HIGH, INPUT C = LOW)

INEUT [_—!

l i 385 um |
OUTPUT ji ]l_— I I

X

tPHL2 tPLH2
(INPUTS A, B = LOW)
Propagation Delays (in nsec):

tpLH1 = 5.7 (CL + 0.7 tPHL2 =35 (CL) + 0.7
tPHL1 =5.0 (CL + 1.7 (CL in pF).

tpLH2 =6.5 (CL) + 1.7

8-5



ertek.
Cell Library

2,2 OR-NAND Gate

BAMO00062

-

Description

The BAMO0O0062 is an HCMOS cell that performs the
logic function of a 2-by-2 OR-NAND gate.

Cell Parameters

Logic Symbol

Positive Logic Equation:

X =(A+B)«(C+D)

Function Table

Parameter Value Unit
Cell Width 385 um
Cell Height 69.3 um
Cell Area 27K sq. um
Average Power Dissipation*® 40 #W/MHz
Input Capacitance 0.040 pF

INPUT
A

OUTPUT
X

— 1

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Dynamic Characteristics

)

= |

|

tPHL

teLH

(INPUT B = LOW, INPUTS C, D = HIGH)

Propagation Delays (in nsec):
tPHL=11(CL) + 2
tPLH=46 (CL) +5

Inputs Output
A B Cc D X
L L X X H
X X L L H
H X H X L
H X X H L
X H H X L
X H X H L
H = High level.
L= Low level.

X="Don’t care.”

Outline Drawing

A B C D X
[EpEpNEEEE

=[]
o1
oJ

69.3 um

| 38.5 um

8-6



ertek. Fast 2, 2 OR-NAND Gate

Cell Library BAMO02062

SN
=
=]
=
=
=
=3

OR-NAND GATES

Description Logic Symbol

The BAMO02062 is a high speed version of the
=D
3_)(

BAMO00062 cell, a 2-by-2 OR-NAND gate.
Positive Logic Equation:

@ >

o0

X =(A+B)«(C+D)

Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 46.2 um A B Cc D X
Cell Height 69.3 um L L X X H
Cell Area 3.2K sq. um X X L L H
Average Power Dissipation* 55 uW/MHz H X H X L
Input Capacitance 0.110 pF H X X H L
*Vop =5.0V, TA=25°C, CL =0.050 pF. X H H X L
X H X H L
H = High level.

L= Low level.
X ="Don’t care.”

Dynamic Characteristics Outline Drawing

A B D Cc X
INPUT l S Oogr ogoal §
OUTPUT j(

69.3 um

tPHL tPLH

(INPUT B = LOW, INPUTS C, D = HIGH)

Propagation Delays (in nsec):
Pag Y 0.00.0.0.0

tPHL=5.0 (CL +1.7 B8 b ©° X
tPLH=6.0 (CL + 20 l«— 46.2 um‘——bi

(CL in pF).




ertek.
Cell Library

2,1 OR-NAND Gate

BAMO00063

Description

Cell Parameters

The BAMO00063 is an HCMOS cell that performs the
logic function of a 2-by-1 OR-NAND gate.

Logic Symbol

A—Y
1

[

X=(A+B.C

Function Table

Parameter Value Unit
Cell Width 308 um
Cell Height 69.3 pum
Cell Area 21K sq. um
Average Power Dissipation* 4.0 uW/MHz
Input Capacitance 0.040 pF

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Dynamic Characteristics

INPUT
A

-

F

OUTPUT ‘
X

OUTPUT !
x \
tPHLY tPLHY
(INPUT B = LOW, INPUT C = HIGH)
INPUT ! S
Cc

[

tPHL2

tPLH2

(INPUTS A, C = HIGH)

Propagation Delays (in nsec):
tPHL1 =11 (CL) + 2
tPLH1 =46 (CL) + 6

tPHL2 =11 (CL + 2
tpLH2 =23 (CL) + 3

Inputs Output
A B C X
L L X H
X X L H
H X H L
X H H L
H = High level.
L=Low level.
X ="Don't care.”
Outline Drawing
C A B X
Lo
[ 101
c A B X
~«—— 30.8 um

}_x

Positive Logic Equation:

69.3 um

8-8



ertek. Fast 2, 1 OR-NAND Gate
Cell Library

~
-3
[—]
=
(=]
e
<

BAMO02063

OR-NAND GATES

Description Logic Symbol

The BAMO02063 is a high speed version of the

BAMO0063 cell, a 2-by-1 OR-NAND gate. A !D
1

F X
C—

Positive Logic Equation:

X=(A+B).C

Cell Parameters Function Table

Parameter Value Unit
Cell Width 38.5 Inputs Output
ell Wi . m
Cell Height 69.3 . A 8 ¢ X
ell Hel .
Cell A N 27K - y y X H
ell Area . sg. um
o N x | x | L H
Average Power Dissipation” 5.5 uW/MHz H X H L
Input Capacitance 0.12 F
put “apaci 0 p X H | H L
*Vpp = 5.0V, Ta=25°C, CL =0.050 pF. H = High level.
L = Low level.
="Don't care.”

Dynamic Characteristics

INPUT l —! Outline Drawing
] \

OUTPUT \(

X

X

B A _C o
oo o] f

tPHL1 tPLH1 69.3 um
(INPUT B = LOW, INPUT C = HIGH)

INF(’:UT [_-—_-}
)

0. ool
B C

[ . i
OU'l)':’UT 7 | 38.5 um

tPHL2 tPLH2

(INPUTS A, C = HIGH)

Propagation Delays (in nsec):

tpLH1 =4.7 (CU + 1.5 tPHL2 = 4.7 (CL) + 2.0
tPHL1 = 5.0 (CL)+ 1.0 (CL in pF)

tPLH2 =3.7 (CU + 1.0

8-9
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ertek. 2-to-1 Multiplexer

Cell Library BAMO00072

Description Logic Symbol

The BAMO00072 is an HCMOS cell that performs the X
function of a 2-to-1 multiplexer. One of two identical
inputs may be gated (low impedance feedthrough path)
to a common output by means of the control signals,
So and So. This cell may only be used by abutment to = o——— %
the mux driver cell, BAM00076.

1) So
Cell Parameters Function Table
Parameter Value Unit Controls Inputs Low Impedance
Cell Width 385 um s = Input ;Otg"'P"'
a
Cell Height 69.3 um ; L° |
Cell Area 27K Sq. um i - IO
Average Power Dissipation 0 uW/MHz 1,
. L L Undefined
Input Capacitance (lo, 1) 0.070 pF .
. — H H Undefined
Input Capacitance (So, So) 0.110 pF
CAN” Raci H = High level.
ON” Resistance (Typ.) 6K O L = Low level.
Outline Drawing
. - I 1
Dynamic Characteristics m - —

S0, $0 ACTIVATED
AN N
69.3 um
OUTPUT
X

—{ ton L~ —»{ toFF

ton = toFF=2ns

INPUT§
10,11 ‘ 385 um

OUTPUT
X

=<2

D (Sp=HIGH, S, =LOwW)

tpp=7(Cp) +2
(CL in pF)

9-2



ertek. 4+to-1 Multiplexer
Cell Library

BAMO00073
Description Logic Symbol
The BAMO00073 is an HCMOS cell that performs the o I I I3
function of a 4-to-1 multiplexer. One of four identical
inputs may be gated to a common output by activating I l l

the appropriate pair of select lines. Each pair of select
lines consists of a positive-true and a negative-true con-

DECODER
DRIVERS

S~
P
o
-
>
-4
-
a
=
P
=]
E 3

trol. The positive-true line must be high and the — X
negative-true line must be low to select that particular

the unselected case. Only one of four inputs may be T T T T
selected at any one time. This cell may only be used by

input. The opposite condition of both control lines is
abutment to the mux driver cell, BAM00077. So So $1 51 82 52 83 S5

Cell Parameters

Parameter Value Unit

Cell Width 385 um

Cell Height 69.3 pm Outline Drawing

Cell Area 27K Sg. um X

Average Power Dissipation 0 uW/MHz _ Il -

Input Capacitance (S, SN 0.120 pF S_O i i io

“ON” Resistance (Typ.) 3.4K Q S 15
S2 | 18

0|

&
T
1

&

Dynamic Characteristics

Sn, Sn ACTIVATED

69.3 um

OUTPUT __ HI-Z Hi-z
X

ton=torF=2ns

INPUT
In w’ S3f S

S2 b 182
outeuT ﬁ, sk ds,
- So I - So
|«— tpp (Sp=HIGH, S, =LOW) il I d v
I3 I2 I lo

tpp=4(Cp)+2
(Cpin pF)

38.5 um




ertek.
Cell Library

8-to-1 Multiplexer

ton =toFF =2 ns

INPUT
In

OUTPUT
X

<—tPDA>l (Sp=HIGH, S, = LOW,

tpp=3(CpL)+2
(CL in pF)

- BAM00074
Description Cell Parameters
The BAMO00074 is an HCMOS cell that performs the Parameter Value Unit
function of a 8-to-1 multiplexer. One of eight identical -
inputs may be gated to a common output by activating Cell W"?t“ 154 um
the appropriate pair of select lines. Each pair of select Cell Height 1771 um
lines consists of a positive-true and a negative-true con- Cell Area 27.3K Sq. um
trol. The positive-true line must be high and the Average Power Dissipation 0 uW/MHz
negative-true line must be low to select that particular Inbut C it N
input. The opposite condition of both control lines is nput apacitance Ny 0.050 pF
the unselected case. Only one of eight inputs may be Input Capacitance (Sn, Sn) 0.250 pF
selected at any one time. This cell may only be used by “ON” Resistance (Typ.) 1.4K [0
abutement to the mux driver cell, BAM0O0078.
Logic Symbol Outline Drawing
lo 11 I I3 la Is lg I7 I7 I Is la I3 I2 I lo
l | s T T = T ﬂ -
St 15
S I 52
st 1s
—* st 1%
Sr 1=
CTITTTITTTT] | l.
So So S1 S1 S2 S S3 S3 S4 S5 S5 S5 Sg Sg S7 7
177.1 um,
Dynamic Characteristics
S 187
Se I 186
Ss | 1ss
Sn, Sn ACTIVATED Sa - —sa
Ss | 183
S 182
OUTPUT ___HI-Z HI-Z S 1%
x T Sofy 50
X
— toNn —»| toFF I
I 154 um
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Synertek. Mux Driver

Cell Library BAMO00076

Description Logic Symbol

The BAMO00076 is an HCMOS cell that is used as a
driver for the BAMO0072 Multiplexer cell. Input A is

. ; o So A
used to select the desired output pair which, in turn, E
selects one of two analog inputs in the mux cell. The A =
cell layout is designed to be located directly adjacent to < =
the mux cell so that no external connections are % =
required. 2
Cell Parameters Function Table

Parameter Value Unit Input Outputs

Cell Width 308 um A So So

Cell Height 69.3 um H H L

Cell Area 21K sq. um L L

Average Power Dissipation* 6.0 uW/MHz H = High level.

Input Capacitance 0.070 pF L =Low level.

*Vpp = 5.0V, Ta=25°C, CL = BAM00072.

Dynamic Characteristics Outline Drawing
A
—150|
SO
o1

69.3 um
s_o ¥ ‘
><—tuw——’l

Propagation Delays (in nsec): N s°‘
tNoR =3 + 2N ] I 3
tnv=2+ 1N 4———30,8,““———1

(N = Number of BAM00072 stages to be driven)




ertek.
Cell Library

2-10-4 Mux Decoder/Driver

BAMO00077
Description Logic Symbol
The BAMO00077 is an HCMOS cell that is used as a
decoder/driver for the BAMO00073 Multiplexer cell. It
decodes 2 input selects into a 1-of-4 output pair activa- S
tion. Each output pair consists of a positive-true and a o——5,
negative-true signal. Only one of the 4 output pairs is
active at any time. The cell layout is designed to be Ao A 2—:
located directly adjacent to the mux cell so that no
external connections are required. A1 S2
o——3
S3
o——5;
Cell Parameters Function Table
Parameter Value Unit Inputs Active
- Output
Cell Wlfith 146.3 um A Ao Pair
Cell Height 1386 pm L L So
Cell Area 20.3K sq. um L H S1
Average Power Dissipation” 65 uW/MHz H L S2
Input Capacitance 0.350 pF H H S
*Vpp = 5.0V, Ta = 25°C, CL = BAM00073. H = High level.
L = Low level.
Dynamic Characteristics Outline Drawing
Ag Aq
ANm 158 5 B e s
1%
-5
Sn 1%
1]
-,l 138.6 um
tiny
Propagation Delays (in nsec):
tNor=6+0.7N —18s3
—s2
tinv =6+ 0.3N 15
— So
(N = Number of BAM00073 stages to be driven) 1 N Y i |
Ao Aq
L 146.3 um
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§mertek 3-To-8 MUX Decoder/Driver

Cell Library BAMO00078

Description Logic Symbol
‘The BAMO0078 is an HCMOS cell that is used as a

decoder/driver for the BAM00074 Multiplexer cell. It >
decodes 3 input selects into a 1-of-8 output pair activa- So T
tion. Each output pair consists of a positive-true and a o——3 E =g
negative-true signal. Only one of the 8 output pairs is [ § =
active at any time. The cell layout is designed to be SS_‘ g Sl
located directly adjacent to the mux cell so that no ° ! =
external connections are required. S
o——52
Ao S3
Cell Parameters b5,
Aq
Parameter Value Unit Sa
Cell Width 203 um Aa—1 "
Cell Height 177 um Ss
Cell Area 52K sq. um %
Average Power Dissipation* 140 pW/MHz Se
Input Capacitance 1.0 pF ° Se
*Vpp = 5.0V, Ta=25°C, CL = BAMO00O074. 5
o——57

Dynamic Characteristics

Propagation Delays (in nsec):
AN
tNor =10 + 1.5N

tinv=7+0.7N
S (N = Number of BAM00074 stages to be driven).
*—tNOR
S X Function Table
le—— _.I Active
v Inputs Output
A2 Aq Ag Pair
L L L So
L L H Sq
L H L S,
L H H S3
H L L Sy
H L H Ss
H H L Sg
H H H S,
H = High level.
L=_Low level.




Synertek. | 3.TO-8 MUX Decoder/Driver

Cell Library

Outline Drawing

Ao A1 Az
So | Ll [ ] 15,
st 1=
= 1=
st 1=
st 1=
st 1{s
Se |- 456

177 um

s} 18
Sg - 4Ss
Ss EES
Saf 45,
B o 1S3
S| ds,
S} 418
S m| 0 m| So

Ao Aq Az

293 um
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§mertek D-Latch Without Reset
Cell Library

BAMO00080
Description Logic Symbol
The BAM00080 is an HCMOS cell which performs the
function of a D-type flip-flop. The L and fcomplemen_—_ D )
tary inputs are the latch controls. When L is high and L
is low, the Q output follows the D input. When L goes L
low and T goes high, Q latches to its current state, . o
independent of D. Q is the complement of Q. - @
Cell Parameters Function Table
Parameter Value Unit Inputs Outputs
Cell Width 539 um L T D Q Q
Cell Height 69.3 um H L H H L
Cell Area 3.7K $q. um H L L L H
Average Power Dissipation* 45 uW/MHz L H X Qo Qo
Input Capacitance (L, L) 0.050 pF H = High level.
Input Capacitance (D) 0.040 pF L = Low level.
X ="“Don’t care”. _
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF. Qo = The level of Q output prior to L and L changing state.
Dynamic Characteristics Outline Drawing
teLk >l D T L a a
- EpEpEgm m,
v L 1
X F X
| 69.3 um
tps +-tDH
> M DAMMN
| o onn mil RS
~ D L L a [
aa ! 53.9 um —,|
le—tro
Mimimum Pulse Widths: Maximum Propagation
tpwH = 10 nsec Delays:
tpwL = 10 nsec tpp =15 (CL) + 7 nsec
Minimum Set-Up and Hold Times: Maximum Clock Rate:
tos = 10 nsec fclk =_1_ =50 MHz
toLk
toH = 0 nsec
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&;ertek Fast Transparent D-Laich

Cell Library BAMO02080

Description Logic Symbol

The BAMO02080 is a high speed version of the
BAMO008O0 cell. It performs the function of a transpar-
ent D-Latch. When L and L are asserted, the Q output D—— EE—
follows the D input. When L and T are de-asserted, the

Q and Q retain their state independent of the D input. t F
[— o———a

Cell Parameters

Parameter Value Unit Function Table

Cell Width 77 um

Cell Height 69.3 um Inputs Outputs £ag

Cell Area 54K Sq. um L T D a | a =3 2

Average Power Dissipation® 14.0 uW/MHz H L H H L § < é

Input Capacitance (D) 0.055 pF H L L L H

Input Capacitance (L, D 0.100 pF L H X Qo | Qo
*Vpp = 5.0V, Ta =25°C, CL =0.050 pF. H = High level.

L =Low level.
X ="Don't Care”.
Dynamic Characteristics Qo = The level on Q output prior de-asserting.
oLK—————————%]
tPwH tPwL—
[ ) [ Outline Drawing
L] W _ ]
D L L Q aQ
_ ooy J
1} [}
tDs toH
> MU MINN
A\ I 69.3 um
0,0
L—'PD
Minimum Pulse Widths: 0000 [l
D L L Q [}

tpwH = 5.5 nsec L
trwL = 5.5 nsec

Minimum Set-up and Hold Times:

tbs =4 nsec
toH = 0 nsec

77 um

Maximum Propagation Delays:
tpp =2 (CL) + 2 nsec

Maximum Clock Rate:
tcLk = 60 MHz
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ertek.
Cell Library

D-Latch with Reset

BAMO00081

-

Description Logic Symbol
The BAM00081 is an HCMOS cell which performs the
function of a D-type flip-flop with a positive-true reset D Q
control. The L and L complementary inputs are the
latch controls. When L and L are logic true levels, the L
Q output follows the D input. When L and L go to their - 5 =
logic false levels, Q retains the current state. Q is the t ¢
complement of Q.
Cell Parameters Function Table R
Parameter Value Unit Inputs Outputs
Cell Width 61.6 pm R(L|L|D|]afaQ
Cell Height 69.3 um H X X X L X
Cell Area 43K $Q. um L H L H H L
Average Power Dissipation* 55 uW/MHz L{H|L|[L]|L]|H
Input Capacitance (D, R) 0.040 pF L L H X | Qo | Qo
Input Capacitance (L, D) 0.050 pF
H = High level.
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF. L =Low level.
X="Don’t care”. _
Qo = The level of Q output prior to L and L changing state.
Dynamic Characteristics
teLk
tPwH towL—

]

i

toH = 0 nsec

Minimum Pulse Widths:
tpwH = 10 nsec

tpwL = 10 nsec

Minimum Set-up and Hold Times:
tps = 10 nsec

tpwr = 10 nsec

Maximum Propagation Delays:
tpb = 15 (CL) + 7 nsec

tpor = 15 (CL) + 5 nsec
Maximum Clock Rate:

fok = 1 =50 MHz
tcLk
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D-Latch with Reset

Cell Library

SH31S1934
/S3IHILVT

/8d014-d1N4

Outline Drawing

69.3 um

101

101010
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S}_mertek D Flip-Flop with Reset

Cell Library BAMO00082/83

Description Logic Symbol

The BAMO00082/83 cells are HCMOS cells which per-
form the function of a D-type flip-flop with D
negative-true reset control. The two cells are identical

in their electrical function and characteristics and differ c
only in their physical layouts. The BAMO00082 is
intended for use as the first stage in a shift register. As
such, all inputs and outputs are accessible. The
BAMO00083, on the other hand, is intended for use as a
subsequent stage in a shift register and thus, only the
Q and Q outputs are accessible. When the cells are
abutted, the Q output of the first stage becomes the D
input to the second, thus providing for shift register
function.

82 Cc 83m

|
]
|

2 —O
o —O

Cell Parameters

Value

Parameter BAMO00082 BAMO00083 Unit
Cell Width 100.1 61.6 um
Cell Height 138.6 138.6 um
Cell Area 13.9K 8.5K sq. um
Average Power Dissipation* 9.0 90 uW/MHz
Input Capacitance (D) 0.050 0.050 pF
Input Capacitance (C, (e} 0.110 0.110 pF
Input Capacitance (R) 0.140 0.140 pF

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

Function Table

Inputs ‘Outputs
R{p|jc|C|a]|Q
L X X X L H
HiH| S| LS|
HL ||| v|
H = High level.
L= Low level.

X=“Don’t care”.
J~ = Low-to-high transition.
L = High-to-low transition.
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§mertek D Flip-Fiop with Reset

Cell Library

Dynamic Characteristics

Minimum Pulse Widths:
tpwH = 10 nsec

[ ’ trwL = 10 nsec
trwr = 10 nsec

(2]}
f
™
-

Minimum Set-up and Hold Times:
tps = 10 nsec

‘4—tos — »letpn

toH =0 nsec

e tpp *I Maximum Propagation Delays:
tro =15 (CL) + 7 nsec
Q0 * tppR = 15 (CL) + 5 nsec
! Maximum Clock Rate:

fork = _1_=50 MHz
tek
ﬁ J _ﬁ

LATCHES/
REGISTERS

~
o
-
(=]
—d
(v
a-
-
[V

Outline Drawings

D C C R Q Q Q a
L L U | | [ ]
dc cl dc
1z cf 1c
4R RF 4R
BAMO00082 Ja ol BAM00083 Ha ‘3?
m
4R R} 4R
Je el 4
Hc cl 4c
minEnEN 1 0 100
D C C R Q Q a a
100.1 ym 61.6 um
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ertek.
Cell Library

High-Speed D-Type Flip-Flop

4—4?0

3 S

.- I \\\\\\xx

f——— tpy R ————

[ A

]
tPDn

BAM02082/2083
Description Logic Symbols
The BAM02082/83 are high-speed D-type flip-flops with a b Q
positive-true Clock and Reset signals. The BAM02082 o
is the first stage flip-flop and contains buffers for both 2082 2083
Clock and Reset inputs. The BAM02083 is used as a ¢ M
subsequent stage in a chain and may only be used by R a . G
abutment to the BAM02082. In this way, it is possible to
chain stages together to form shift registers or latching l
registers of any desired length with a minimum of
_external interconnect. coO CO RO c T R
Cell Parameters
Value
Parameter BAMO02082 BAMO02083 Unit
Cell Width 123.2 84.7 um
Cell Height 138.6 138.6 um
Cell Area 171K 117K Sq. um
Average Power Dissipation* uW/MHz
Input Capacitance (C) 0.220 e pF
Input Capacitance (R) 0.140 — pF
Input Capacitance (D) 0.070 0.070 pF
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.
Dynamic Characteristics
teLk Propagation Delays:
| tPWH——>——— tPW L ———— trD (Q)=2.0(C) +35
- o @ =40 +40
c __7 A tPoR (Q)=5.0(CL) + 7.0
tror (Q) = 2.0(CL + 4.0

Minimum Pulse Widths:
tPwH =6.0

tpwL = 6.0

tpwr = 6.0

Minimum Set-up Times:
tps =6.0

toH= 0.0

Maximum Clock Rate:
fcLk =—fE1|T= 80 MHz
(Times in nsec, CL in pF)
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m~ ertek. | | High-Speed D-Type Flip-Flop

Cell Library

Outline Drawings

C R D a a D a a
UIUIlluIIlIIIIqu____ lllllllu
4co cn[:U Jco
4co T 4¢co
4RO Ri} 4RO
138.6
BAM02082 4o o} BAM02083 4o m
~
La
o w i
=S
a- [4-)
_ i
RO R} 4Rro -
4co cCif 4co
—+4co cif 40
ﬂn|11n|1||||||_|[—l ___[—Illllllln_n
CR D Q a D aa
123.2 um 84.7 um
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Sx_nertek D-Type Flip-Flop with Set and Reset

Cell Library

BAMO00084
Description Logic Symbol
The BAM00084 is an HCMOS cell which performs the 5
function of a standard D-type flip-flop with negative- ‘L
true set and reset controls. It is used to implement a
variety of logic functions, such as storage registers,
counters, and shift registers. D Q
c
Cell Parameters ¢ ¢
Parameter Value Unit T
Cell Width 130.9 um &
Cell Height 69.3 um ;
Cell Area 9.1K sg. um Function Table
Average Power Dissipation* 11.0 uW/MHz Inputs Outputs
Input Capacitance (C, C) 0.090 pF s|®"Rlcl|celplala
L | input Capacitance (S, R) 0.110 pF LIl Rl X I x 1 x 1Hr L
Input Capacitance (D) 0.025 pF H L X | x | x Ll H
“Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF. HIH| S| |H |0
H H J | L L S
X ="Don't care”.
H = High level.
L = Low level.

Dynamic Characteristics

je————tCcLK

—tpWH —»e—tpw L —

)

:
c

|<——tDs —»letoH
i

X I \\\\

]
W

1 = Low-to-High Transition.
L = High-to-Low Transition.

Maximum Propagation Delays:
tppi =15 (CL) + 5
tro=15(CL +7
Minimum Puise Widths:
tpwi = 10 nsec
tpwhH = 10 nsec
tpwL = 10 nsec
Minimum Set-up and Hold Times:
tos = 10 nsec
toH =0 nsec
Maximum Clock Rate:
folk = —— = 50 MHz
tcLk

10-10



ertek. D-Type Flip-Flop with Set and Reset
Cell Library

Outline Drawing

D C C a R s o
| L] Ll | [
69.3 um
N
Lae
oW
=5%
sl
[1 [ 1 [1 [ 101y Zo«
D c T a R’ T a

! 130.9 um
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m Transparent D-Laich with
Cell Library Three-State Output

BAMO00095/96
Description Logic Symbols
The BAM00095/96 are HCMOS cells which perform the
function of a transparent D-type latch. They are very
similar to the BAM00080 except that they have a three- D ——Q D— ——Q
state Q output in addition to the normal Q output. The
BAMO0095 is intended as the first stage in a group of b 9% 96M
latches with common Clock and Output Enables and
the BAMOOO96 is used as a subsequent stage. EN—0 Ta Ta
co CO EO cl Ci El
Cell Parameters
Value

Parameter BAMO00095 BAMO00096 Unit

Cell Width 847 53.9 um

Cell Height 138.6 138.6 pm

Cell Area 117K 7.5K sg. um

Average Power Dissipation™ > 11.0 uW/MHz

Input Capacitance (L, EN) 0.130 — pF

Input Capacitance (D) 0.040 0.040 pF

Qutput Capacitance (TQ) 0.070 0.070 pF

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.
**PDISS = 30 + 3.5n uW/MHz, where n = number of BAM00096 stages.

Dynamic Characteristics

Minimum Pulse Widths:

tpwH = 20 nsec

tcLK

[———————tpWH—————>fe—tpyy L —
tpwL = 20 nsec

L j j 1 Minimum Set-up and Hold Times:
tps = 10 nsec

toH =0 nsec
Maximum Propagation Delays (in nsec):

SN M

‘ toNn =2.0 nsec

le——1Ds toH

| torr = 2.0 nsec

Q Maximum Clock Rate:

fok = 1 _ =25 nsec
lq—tp[) tcLK

HI-Z HI-Z

TQ —

re—toN — F—tOFF—b
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§g;|1.eﬂek Transparent D-Latch with
Three State Output

Cell Library

Outline Drawings

L EN D TQ Q D TQ Q
UI T lulu| 1 T T lulu. co cl _]jl T T 1 TLITLL 004
4co cif - co
-4E0  EI} He0
BAMO00095 BAMO00096 138.6 um
~
238
ZE5
Q. [4-)
—_- g
ralalS
4co c}f Hco
Loy arupco [} i TE A alla! L8
L EN D TQ Q D TQ Q
84.7 um 53.9 um
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Synertek.

Cell Library

D-Latch with Three-State Output

and Data Select

Dynamic Characteristics

*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.

**Ppiss = 30 + 3.5n pkW/MHz, where n = number of BAM00098 stages.

teLk

L_Jf A

—

1
PWH

trwtL |

B\

tosu.I

—

&ﬁms
i

<———tpo——l
——li

s
Q
EN

HI-Z

TQ

HI-Z

l— toN —

re—— toFF——»1

Data Select Logic

Select
Input
(S)

L

H

Active

Igat:'t H = High level.
P! L = Low level.
D1
Do

Minimum Pulse Widths:
tpwH = 20 nsec
tpwL = 20 nsec

Minimum Set-up and Hold Times:

tpsL = 10 nsec
tpss = 5 nsec
toH =0 nsec

Maximum Propagation Delays:
tpp = 15 (CL) + 7 nsec (CL in pP)

toN = 2.0 nsec
torF = 2.0 nsec

Maximum Clock Rate:

fok = S - 25 MHz
tcLk

BAMO00097/98
Description Logic Symbol
The BAM00097/98 are HCMOS cells which perform the
function of a transparent D-type Latch. They are very
similar to the BAM00095/96 except that they have a Do —
selectable D data input. The BAMO0097 is intended as ~ P1—] —Q Do —Q
the first stage in a group of latches with common s — 97 98M
Clock, Output Enable, and Data Select and the L— L ra p;— L Ta
BAMO00098 is used as a subsequent stage. BN -
Frlyry Y ['Y 17
SO SO CO COENOEN St SI CI CI ENI ENI

Cell Parameters

Parameter BAMO00097 BAMO00098 Unit

Cell Width 161.7 924 um

Cell Height 138.6 138.6 um

Cell Area 224K 12.8K Sq. um

Average Power Dissipation* ** 110 uW/MHz

Input Capacitance (L, EN, S) 0.130 - pF

Input Capacitance (Dp) 0.070 0.070 pF

Output Capacitance (TQ) 0.070 0.070 pF
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§mertek D-Laich with Three-State Output

and Data Select
Cell Library

Outline Drawing

EN s L Do D4 QTQ Do Dq Q TQ
i o Togr g LA S BN B B B W L O LA —— _fogOgrrrrrrrrrogogr oy N
? il ENO ENIF ENO
4s0 SiF 450
—4co Cly ﬂCO
4co 5] 3 qco
~
Lo
cw;‘_-‘
TS5
ak-o
SSE
138.6 um BAMO0097 BAMO00098
-co cif 4co
<co Cifp 4co
-1s0 Sy 4so
v 0 FEEEEET & [T WY & (R RS o 1Y FE R S S S Sl u [ = /1 |*ENO ENbF O L ENO
IiN S L Do D¢ QTQ Do D4 QTQ
I 161.7 um 92.4 um al
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ertek. D Flip-Flop without Set or Reset
Cell Library

BAMO00103
Description Logic Symbol
The BAMO00103 is a D-type Flip-Flop without set or
reset. It is similar to the BAMO00084 cell function and,
like that cell, it is 99 um high. R o
Cell Parameters c— 1 103
Parameter Value Unit c——o o———a
Cell Width 924 um
Cell Height 69.3 um
Cell Area 6.4K Sq. um
Average Povt/er Dissiprﬁion‘ 1.0 uW/MHz Function Table
Input Capacitance (C, C) 0.090 pF
Input Capacitance (D) 0.025 pF Inputs Outputs
“Vop = 5.0V, Ta = 25°C, CL = 0.050 pF. cjcjopjala
) X X X H L
Dynamic Characteristics X X X L H
- teLk T || H | T |
+— tpywH —>1e—tpWL -l L L L =
X="Don't care”.
["_'! H = High level.
c L = Low level.
; L_jr_\_ I~ = Low-to-high transition.
L= High-to-low transition.
c A Jt /
[—J Outline Drawing
.4~tDs—v<—mHv1 D c c @ a
U T T T T l_l T T 1 T u T u T T U
X AL AN
4tPD»!

Q,a X—
! 69.3 um

Maximum Propagation Delays (in nsec):
tpp = 15(CL) + 7 nsec

Minimum Pulse Widths:

tpwi = 10 nsec | U i U i N i PR |
tpwH = 10 nsec D c c a

tpwL = 10 nsec 92.4 um

Minimum Set-up and Hold Times:

tps = 10 nsec

tpH = 0 nsec

Maximum Clock Rate:

foLK =——=50 nsec
tcLk
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§mertek D Flip-Flop with Reset

Cell Library

BAMO00104
Description Logic Symbol
The BAM00104 is a D-type Flip-Flop with reset. It is
similar to the BAM00084 cell in its function and, like
that cell, it is 99 um high. p— L 0
¢ 104
———of o————Q

Cell Parameters I

Parameter Value Unit . .

Cell Width 1232 um Function Table B2

) anE

Cell Height 69.3 pum Inputs Outputs 2 g [

Cell Area 8.5K $q. um Rlc|C|bpo|lala s

Average Power Dissipation* 1.0 uW/MHz H X X X H L ==

Input Capacitance (C, C) 0.090 pF Llix! x| x!lvL|lmn

Input Capacitance (R) 0.120 pF (= I o O = I O R

Input Capacitance (D) 0.025 pF (= o e O T e T O
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF. X ="“Don't care”.

H = High level.
L= Low level.
B . I = Low-to-high transition.
Dynamic Characteristics "L = High -to-low transition.
toLK

|— tpW H —-a—tpW L —|

R r_—\_ Maximum Propagation Delays (in nsec):
r j tepi = 15 (CL) + 5nsec

tpp = 15(CL) + 7 nsec

¢ \ | A , Minimum Pulse Widths:
tpwi = 10 nsec

tos—><-tDHo| tpwH = 10 nsec

\ tpwL = 10 nsec
o M Minimum Set-up and Hold Times:

tps = 10 nsec

e tPD

toH = 0 nsec

Q,a AX: X Maximum Clock Rate:

! foLk =1 =50 nsec
toLk

-—nw—ﬂ

-——r tepi
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§g;;ertek D Flip-Flop with Reset

Cell Library

Outline Drawing

D Cc cC @ R Q
LJI T T 1 T Il_jl T IL_I|L_'[U| T ¥ IU
69.3 um
r—l] ! 1 i 1 Iml | ||—||r1|l_|| L | II—I
D c c @ R Q
123.2 um
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m;ertek T Flip-Flop with Reset

Cell Library BAMO00086/87

Description Logic Symbol

The BAM00086/87 are HCMOS cells which perform the
function of a toggle flip-flop with negative-true reset
control. The two cells are identical in their electrical
function and characteristics and differ only in their
physical layouts. The BAM00086 is intended for use as
the first stage of a counter chain and, as such, all inputs B _
and outputs are accessible. The BAM00087, on the T—- pb—3a T—09
other hand, is intended for use as a subsequent stage
in a counter chain. Thus, only its Q and Q outputs are
accessible. Clocks and Reset are internally common to
all stages and are accessible only in the first stage of
the counter.

86 87M

ol

2| ——O
o —O

P
Sy
=<
Cell Parameters a8
z-e=
Value
Parameter BAMO00086 BAMO00087 Unit
Cell Width 92.4 61.6 um
Cell Height 138.6 138.6 um
Cell Area 12.8K 8.5K sq. um
Average Power Dissipation* 9.0 9.0 uW/MHz
Input Capacitance (T, T) 0.120 0.120 pF
Input Capacitance (R) 0.150 0.150 pF
*Vpp =5.0V, Ta=25°C, CL = 0.050 pF.
Dynamic Characteristics Function Table
teLk Inputs Outputs
|e— tPWH —>-e—tPW L — R T T Q Q
L X X L H
L | Qo | @

I

I

N N

H = High level.
L = Low level.

- ! j X="“Don’t care”. _
T i i Qo = The level of Q output prior to T, T transitions.

& tpp

Minimum Pulse Widths:
tPwH = 10 nsec
tpwL = 10 nsec
le——tpwR — tpwr = 10 nsec
_ ————J F__' Maximum Propagation Delays:
R ] tPD = 15 (CL) + 7 nsec
tpor = 15 (CL) + 5 nsec
Maximum Clock Rate:
ag fork=_1_ =50 MHz
tcLk

+—tPDR
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§g;;ertek SN T Flip-Flop with Reset

Cell Library

Outline Drawings

T T R a o a a
| O 0]; F U3
Ha T Ha
4R R} B
BAMO0086 BAMO00087 138.6 um
4R R} 4R
Ha T Ha
Q TV 4a
o 0 a0 101
T T R a o e a
92.4 um 61.6 um
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ertek. T Flip-Flop with Set and Reset

Cell Library BAMO00088/89

Description Logic Symbol

The BAMO00088/89 are HCMOS cells which perform the
function of a toggle flip-flop with negative-true set and
reset controls. The two cells are identical in their elec-
trical function and characteristics and differ only in
their physical layouts. The BAMO00088 is intended for
use as the first stage of a counter chain and, as such, T— a
all inputs and outputs are accessible. The BAM00089,
on the other hand, is intended for subsequent stages 88 59M
and only the S, R, Q, and Q functions are accessible. Q
and Q outputs are automatically connected to T and T T—- o—2a T—0 pb——a
inputs of the following stage when cells are abutted.

jO—— vl
jo—— i

> —Cq
2| —O

23
Cell Parameters T 5
>3
[V
Value
Parameter BAMO00088 BAMO00089 Unit
Cell Width 847 69.3 pm
Cell Height 138.6 1386 um
Cell Area 11.7K 9.6K sqQ. um
Average Power Dissipation* 11.0 110 uW/MHz
Input Capacitance (T, T) 0.120 0.120 pF
Input Capacitance (S, R 0.130 0.130 pF
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF.
Dynamic Characteristics Function Table
Inputs Outputs
tek S|IR|T|T|a]|@Q
|¢—tpWH —>ta—TtpW L — L H X X L H
m H L X X H L
T ] \ 7 H|H [ |u|Q |Qo

H = High level.

J l L= Low level.

T X="“Don’t care”.

T t ’ =

i J% Qo = The level of Q output prior to T, T transitions.

Minimum Pulse Widths:
trwH = 10 nsec

trwL = 10 nsec
tpwr = 10 nsec

__J r— Maximum Propagation Delays:
SR r ) tpp = 15 (CL) + 5 nsec
trpr = 15 (CL) + 7 nsec

Maximum Clock Rate:
(oY} foLk =—1— =50 MHz
toLk

tPDR
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ertek. T Flip-Flop with Set and Reset
Cell Library

Outline Drawings

TT RSaa RS aa
|ma| jEpuER =) [mpEpEpmy
—Ha T —“Q
“Ha TH da
BAMO00088 BAMO00089 138.6 um
E [ TH “a
-0 T 4s
imim inininisl anininin
TT RSaa RS aa
84.7 um [ 69.3 pym ————»|
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ertek. J-K Flip-Flop with Set and Reset

Cell Library BAMO00090/91

Description Logic Symbol

The BAMO00090/91 cells are HCMOS cells which per- )
form the function of standard J-K flip-flops with
negative-true set and reset controls. The two cells are
identical in their electrical functions and characteristics

Oo— I
O— vl

and differ only in their physical layouts. The BAM00090 J o J Q
is intended as the first stage of a counter chain and has

all inputs and outputs accessible. The BAM00091, on ¢ % ¢ o

the other hand, is intended for use as a following stage = a = o

and only S, R, Q, and Q are accessible. Clocks are ¢ ¢

internally common to all stages and are connected to K b——3 K b——a
following stages when the cells are abutted.

2 ——Q
z —Q

228
25
- S @
Cell Parameters s &
Value
Parameter BAMO00090 BAMO00091 Unit
Cell Width 123.2 107.8 pum
Cell Height 138.6 1386 um
Cell Area 17.1K 149K sq. pm
Average Power Dissipation* 26.0 26.0 wW/MHz
Input Capacitance (C, C) 0.160 0.160 pF
Input Capacitance (S, R) 0.190 0.190 pF
Input Capacitance (J, K) 0.110 0.110 pF

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

Function Table
Inputs Outputs

S|R|lc|CTC |y |kK|a]|a
LlH| XX | X]|X]|H|L
H|lL|[X ]| X |XxX|{XxX]|]L]|H
L{L XX |X]|XxX]|H|L
H|lH|oI|Lv|L]|L |a]|Qo
H|lH|[L|v|L|{H]|L]|H
H|H| /| LW|H]L]|H]|L
Hi{H|J S| L|H|H|[Q|Q

H = High level.

L = Low level.

X ="Don't care”.

Qo = The level of Q output just prior to low-to-high C transition.
J = Low-to-high transition.

"L = High-to-low transition.
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ertek.
Cell Library

J-K Flip-Flop with Set and Reset

Dynamic Characteristics

j¢———tCLK ————

|e— tpWH —>+e—tpWL —

{f\

ol
et

W

s

ol
o

— "

oK — ~ AN
Qa I J

Maximum Propagation Delays (in nsec):
trol = 10 (CL) + 5 nsec
tpp =10 (CL) + 7 nsec
Minimum Pulse Widths:
tpwi = 10 nsec
tpwH = 10 nsec
tpwL = 10 nsec
Minimum Set-up and Hold Times:
tos = 10 nsec
toH = 0 nsec
Maximum Clock Rate:
folk = 1 =50 MHz
tcLk

oa X
Outline Drawings
cc J K S R Qa J K S RQaQ
uu o ou Loy ], c_LJ U || 1.
qc c} 4c
BAMO00090 BAMO00091 138.6 um
1¢ ¢ 1<
Oooo 0 O ool ‘oo 0 noolf
cc 4 K s-Raa J K S Raa
123.2 um 107.8 um
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Mertek S-R Latch

Cell Library

BAMO00092
Description Function Table
The BAMO00092 is an HCMOS cell which performs the
function of a set-reset latch. _Inputs | Outputs
R S Q Q
H L H L
L H L H
Cell Parameters H H | ao | G0
Parameter Value Unit L L H H
Cell Width 385 pm H= l'_’"ghl |9V<IE|-
L= .
Cell Height 69.3 pm . = “Don't care”.
Cell Area 27K sq. um Qo = The level of Q output just prior to S or R going from low to
high. S~
Average Power Dissipation* 70 uW/MHz ° g @ E
" o x -
Input Capacitance 0.050 pF ; E %
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF. -

Dynamic Characteristics

le——t,
it Minimum Pulse Width:

S,R 1— —[ trwL = 15 nsec

Maximum Propagation Delays:
H‘”""L' tPLH tpHL = 10 (CL) + 3 nsec

Qa * tpLH = 20 (CL) + 7 nsec

Logic Symbol Outline Drawing
S _a o R
- 0O O
S0 Q
R—0 o——0Q
69.3 um
10 101
s a Q R
L——38.5um——>

10-25



ertek.

Cell Library

High-Speed Set-Reset Latch

BAM02092

Description

Cell Parameters

The BAMO02092 is a high-speed version of the
BAMO00092 S-R Latch.

Function Table

Parameter Value Unit
Cell Width 53.9 um
Cell Height 69.3 um
Cell Area 3.7K sq. um
Average Power Dissipation* 15 uW/MHz
Input Capacitance 0.140 pF

Inputs Outputs
R S Q Q
H L H L
L H L H
H H | Qo | Qo
L L H H
H = High level.
L= Low level.

x="“Don't care”. -
Qo = The level of Q output just prior to S or R going from low to
high.

SR 1

re— tpw L —

*Vpp = 5.0V, Ta=25°C, CL =0.050 pF.

Dynamic Characteristics

——

++tPHL, tPLH
0d %
|
Logic Symbol
S$—o Q
F.‘
R——0 o——0

Minimum Pulse Width:

trwL = 10 nsec

Maximum Propagation Delays (in nsec):
tPHL=8.0(CL) + 3.0

tpLH=3.0 (CL) + 1.5

Outline Drawing

S R a Q
T? T T 17 7_
69.3 um
/i 1 a0 J __]L
H R a Q
I 53.9 um —‘!
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ertek. Parallel Load Shift Register Front End

Cell Library BAMO00093

Description Logic Symbol

The BAMO00093 is an HCMOS cell which provides the

front end logic required for a parallel load shift register

(BAMO0O00S4 Shift Register cells). It is used to generate oLK
clock signals (C and O), shift and load controls (SH and

LD), and input data (D) for the first stage of the shift LD/SH
register.

The clocks (C and C) are generated from the CLK input DI
and provide for high drive output capability (needed to

drive a multiple-stage shift register). The LD/SH input

selects either Load (LD/SH = High) or Shift (LD/SH = b sH
Low) mode. LD and SH are both positive-true outputs.

Further, when Load mode is selected, C and C are

asserted to allow for proper operation of parallel load-

ing. Finally, the D output follows the DI input directly.

93

LATCHES/
REGISTERS

~
[
(-
o
)
Y-
a.
)
w

Cell Parameters Function Table

Parameter Value Unit (See BAMO0094 data sheet for full functional des-
Cell Width 61.6 um cription).

Cell Height 138.6 um
Cell Area 85K sq. um
Average Power Dissipation* 26.0 uW/MHz
Input Capacitance (CLK) 0.270 pF
Input Capacitance (LD/SH)** 0.300 pF
Input Capacitance (DD** 0.050 pF

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

**Internal to this cell, only. Output load capacitance must be
added to give total input capacitance.

Dynamic Characteristics

LD/SH ]l )K CLK ][ }K
f—tPHL
— e tPLH
SH c
LD [
— tPDL ——»‘ tpDL l«— tPDC {«— tPDC —>|

Propagation Delays (in nsec): Propagation Delays (in nsec):
tPHL =3 + 15N tpoc =2 + 02N
trLH =2+ 0.3N (N = Number of shift register stages to be driven).
troL =0

(N = Number of shift register stages to be driven).
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MCrtek. . Parallel Load Shift Register Front End

Cell Library

Outline Drawing

LD/SH DI CLK
- Hc
qc
HLp
BAMO00093
B
138.6 um
sH
Hc
-C
(| | A
LD/SH DI CLK
61.6 um
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Synertek. Parallel Load Shift Register —
Cell Library Shift Stage

BAMO00094
Description Logic Symbol
The BAMO00094 is an HCMOS cell which performs the
function of a parallel load shift register. It is a single bit P
and can be cascaded with identical cells by abutted
placement. The first stage of a cascaded series of cells
is driven by the BAM00093 Front End Cell which con- o I
tains the necessary control elements and has adequate
drive capability. c 04 L
Each shift register cell has clock inputs (C and C), shift B
and load controls (SH and LD), and the serial data input t—9 o—2Q
(D). These functions are all abutted inputs. The abutted
outputs are clocks, shift and load controls, and the
serial data output (Q). In addition, there are three con- LD SH S o
nections which are accessible at non-abutted contacts. g L=
They are Q and Q outputs and the parallel data input 5
P). ]
S
Cell Parameters Pin Functions
P t Val Unit cc
aramezer alue n Free-running complementary clock inputs.
Cell w-gth 924 pm SH, LD
Cell Height 1386 um Positive-true shift and load control inputs. When SH is
Cell Area 12.8K sQ. um high, normal shifting of D data occurs on positive edge
Average Power Dissipation* 10 uW/MHz pf C input (LD must be low when SH is high). When LD
| . C T is high (SH must be low), data on P is loaded into cells
nput Capacitance (C, 0110 pF and latched on negative edge of LD. Note that the C
Input Capacitance (LD, SH)** 0.080 pF and C are both asserted by the BAMO0093 cell when
Input Capacitance (D) 0.050 pF LD is selected, a requirement for cells to load.
P,D
*Vpp = 5.0V, TA=25°C, CL = 0.050 pF. Parallel and serial data inputs, respectively.
**Internal to this cell, only. Output load capacitance must be —
added to give total effective input capacitance, since inputs feed Q,Q
through to outputs. Complementary data outputs.
BAMO00093 BAMO00094 BAM00094 BAMO00094
CLK—®0_ [ dc 14z 1z
% SH -+ sH ~+-sH ~-sH
100
LD/SH ANV LD —+LD ~1-LD —+LD
100 D
DI MW -0 -+D <0
P a @ P aQ Q@ P a @
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ertek Parallel Load Shift Register — Shift Stage
Cell Library

Dynamic Characteristics

SHIFTING LOADING
tcLk
|e— tPWH —»{a—tpW L —
to
CLK 1[ }r 7[ \ LD/SH L jt
|4—‘DS —e-tDH tps — >t tpH
N
r teD tpp
& 6 X & 6 m
I
LD/SH = LOW
P = DON'T CARE I
fok = 1 =50 MHz (max) tLp = 20 nsec (min)
toLk tps = 20 nsec (min)

i tPH=0 (min)
tpwH = tpwL = 10 nsec (min) PH nsec (min

tps = 10 nsec (min) tpL = 20 nsec (max) Both
toH = 0 nsec (min) oth must occur.

trp = 20 nsec (max)
trp = 15 (CL) + 7 nsec (max)

Outline Drawings

LD/SH DI CLK P Q a
L LI |
c clh c
c cl c
B ) 1) o E [}
138.6 um
BAMO00093 BAMO00094
Ha o} Ha
- sH SH | ' sH
Hc clh dc
c ch <
1 im| I
LD/SH DI CLK P Qa
| e——— 61.6 um ———»{ 92.4 ym
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-

Cell Library

Vss Pad

BAMO00800

Description Logic Symbol

The BAMO0080O is a pad cell used for the connection to PAD

circuit ground (Vss).

Vss

Cell Parameters Oultline Drawing

Parameter Value Unit

Cell Width 169 um

Cell Height 262 pm

Cell Area 44 3K sq. um

Average Power Dissipation 0 #W/MHz

Pad Capacitance 1.0 pF

262 um

7

169 um
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Synertek. Vss Pad

Cell Library

BAMO00801

Description Logic Symbol
The BAMO00801 is a pad cell that is used for the PAD
connection to circuit ground (Vss). It is identical to the
BAMO0800, except for the cell height. ——————— Vgs
Cell Parameters Outline Drawing

Parameter Value Unit

Cell Width 169.4 um

Cell Height 431.2 pm

Cell Area 73K Sq. um

Average Power Dissipation 0 uW/MHz

Pad Capacitance 14 pF

~
[Z]
-3
[
>
o
o
o
=

INPUT PADS

OUTPUT DRIVERS/

431.2 um

169.4 um
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ertek Vpp Pad

Cell Library BAMO00810

Description Logic Symbol

The BAMO00810 is a pad cell which is used for the con- PAD
nection to circuit power (Vpp).

Voo

Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 169.4 um
Cell Height 261.8 pm
Cell Area 44 3K sq. um
Average Power Dissipation 0 uW/MHz
Pad Capacitance 1 0 pF

24
261.8 um

A

169.4 um
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ertek.
Cell Library

Vpp Pad

BAMO00811

Description

Cell Parameters

The BAMO00811 is a pad cell that is used for the
connection to circuit power (Vpp). It is identical to the
BAMO00810, except for the cell height.

Parameter Value Unit
Cell Width 169.4 um
Cell Height 4312 um
Cell Area 73K Sq. um
Average Power Dissipation 0 uW/MHz
Pad Capacitance 1.0 pF

Logic Symbol

Outline Drawing

Voo

431.2 ym

169.4 um

11-5
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Synertek.

Cell Library

TTL/CMOS Output Driver

BAMO00820
Description Logic Symbol
The BAMO00820 is an output driver cell for externally PAD
connected TTL or CMOS circuits. It consists of three
successive push/pull inverter stages, each with pro- A X
gressively higher drive capability than the preceding ouT
stage.
Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 585 um A A
Cell Height 262 um L H
Cell Area 153K sq. um H L
Average Power Dissipation* 450+ 25 (C) | puW/MHz 'I:': l’_";ah'és‘éle"
Input Capacitance 0.320 pF '
“Vpp = 5.0V, Ta=25°C, CL in pF.
Dynamic Characteristics
INPUT [—} Propaga(t)ion Delays (in nsec):
A tPHL =1
1TTL Load
_7 ‘—— tpLH =10 }
tpHL =0.84 (CL)+ 5 CMOS Load
N tLH =004 (CO+5 | (High-2)
OUTPUT
x \
tPHL tpLH
Outline Drawing
262 um
(730 (74)
mE
A EN
585 um
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ertek TTL/CMOS Output Driver
Cell Library

Output Drive Characteristics
loL vs. VoL loH vs. VOH
30 50
® Ty =25°C ® Tp =25°C
© NOMINAL PROCESS PARAMETERS 4 © NOMINAL PROCESS .
,© PARAMETERS \%
40 \§ N
5 O <
o
20 N Z
— 30 ?L
< o z
E i) g \
F 3 : | N \
/ oS, = 20 S5
) / / | \ .
=2V
Np® L \
/ R&T
/ 2,
0 0
0 0.2 0.4 0.6 0.8 1 2 3 4 5 6
VoL (VOLTS) Vow (VOLTS)
~
(7]
~N e
o
e=g
lon/loL DE-RATING FACTOR VS. TEMPERATURE =3
o=
. =Yg
Process De-Rating Factors: oz
1.80 =~
& = =2
1.70 Worst-Case = 0.80 e
1.60 Nominal = 1.00
« 150 Best-Case = 1.25
O 140
g 130
gt NC
o 120
E [ REF: 25°C
= 110
& 100 J
wo '\\
9 090
0.80 P
0.70 \\‘
0.60
0.50
-60 -40 -20 0 +20 +40 +60 +80+100+120+140+160
TEMPERATURE (°C)

117



ertek.
Cell Library

TTL/CMOS Ouiput Driver

BAMO00822
Description Logic Symbol
The BAMO00822 is an output driver cell for externally PAD
connected TTL or CMOS circuits. It consists of three
successive push/pull inverter stages, each with pro- A —-Do— X
gressively higher drive capability than the preceding oUTN
stage. N = 3 for BAMO00822
Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 1771 um A X
Cell Height 4312 um L H
Cell Area 76.4K sg. um H L
Average Power Dissipation* 150 + 25(CL) | uW/MHz H = High level.
Input Capacitance 0.160 pF L= Low level.
*Vpp = 5.0V, TA=25°C, CL in pF.
Dynamic Characteristics Outline Drawing
i \
a1 L
—tpHL < tpLH '*"
X /—__
Propagation Delays (in nsec):
tPHL=8nsec | 11 Load
trLH = 12 nsec
tpHL = 0.08 (CL) + 4 CMOS Load
tpLH =0.25(CL) + 5 822 431.2 um
(11
M
A
|e———— 177.1 ym ———>
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ertek. TTL/CMOS Output Driver
Cell Library

Output Drive Characteristics
loL vs. VoL lon vs. Vo
20 T 6
® Tp =25°C
© NOMINAL PROCESS §
PARAMETERS ©
5[ e Ta =25°C & :.‘,,—
15 o NOMINAL 2 P2
PROCESS . 5
PARAMETERS
_ ) <
- < \
oo / H 5
¢z
3 3 \%
kS ° 3 .
»
/ A \
y. A =2V
5 7 VoD L
/ \ \
0 0
0 0.2 0.4 0.6 0.8 1 2 3 4 5 6
Vou (V) VoH (V) ~
(2]
N e
o0
c >C
==
lon/loL DE-RATING FACTOR VS. TEMPERATURE =
oz
. g
1.80 Process De-Rating Factors: =
1.70 Worst-Case = 0.80
1.60 Nominal = 1.00
c 10 Best-Case = 1.25
Q 140
Q
< 130 N
© 1.20 -
2 [ REF: 25°C
= 110
<
& 1.00 N
2 090 e
0.80 P
0.70 S
. ~<
0.60
0.50
-60 -40 -20 0 +20 +40 +60 +80+100+120+140+160
TEMPERATURE (°C)
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ertek.
Cell Library

TTL/CMOS Output Driver

BAMO00823

Description

shape.

The BAMO00823 is an output driver pad for externally
connected TTL or CMOS circuits. It is electrically iden-
tical to the BAM000820 and differs only in its physical

Logic Symbol

PAD

A ———-I >o—— X
oUT,

Cell Parameters Outline Drawing
Parameter Value Unit Y
Cell Width 262 um
Cell Height 431 um
Cell Area 113K sq. pm
Average Power Dissipation* 450 + 25(CL) | uW/MHz
Input Capacitance 0.320 pF
*Vpp =5.0V, TA=25°C, CL in pF.
Note: Function Table, Dynamic Characteristics, Schematic, Mod-
els, and Output Drive Charts are all identical to BAM00820.
431 um
(6)
[1 v
A
262 um
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ertek. Versdtile Output Pad Driver
Cell Library

BAMO00824
Description Logic Symbol
The BAM00824 is an INPUT/OUTPUT pad cell which PAD
only contains the push/pull output transistors. In this A NG
way, the cell size is minimized and it may be utilized in B Ve X
a variety of ways (for example, as three-state I/O driver

or as push/pull driver). c
Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 316 um
Cell Height 431 pm
Cell Area 136K sq. um
Average Power Dissipation * pW/MHz
Input Capacitance (A, B) 8.4 pF
Pad Capacitance 10 pF

*Depends on application and output load.

~
(2]
Simulation Example 431um | WP
g 2:
E =
ok
. - Da
Circuit oX3
=2
BAMO00002 =9
BAMO00824
3 PAD
A
INPUT 3 R X c
BAMO00002 I (1) (35) (36)
c = [
A C B
316 um
Waveforms
INPUT
A -
OUTPUT
X
tPLH [ tpHL

trLH =0.05 (CL) + 5.5
tpHL =0.03 (CL) + 5.0
(trxx in nsec, CL in pF).
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ertek. Versatile Output Pad Driver
Cell Library

Output Drive Characteristics

loL vs. VoL loH vs. VoK

60 50

aoN

w p */°°~z \ \
. / \‘/002 30 \

/// 20 \
— 0

N

loL (mA)

P4
)
°
)\
\N
<
loH (mA)
~ /
,,/;;;
i
NV
/ NG

20

// N7 OOII\

RN

N
<L
o 0
0 0. 4 0.6 0.8 1 2 3 4 5 6
Vou (V) Vou (V)
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mertek TTL/CMOS Three-State Output Driver
Cell Library

BAMO00830
Description Logic Symbol
The BAMO0O0830 is an output driver cell for externally
connected TTL or CMOS circuits. Additionally, its EN
push/pull output stage may be switched to the high PAD
impedance state to facilitate bus connection
applications. For loL and loH characteristics, refer to A X
BAMO00820. TS
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 585 um EN A X
Cell Height 262 um L X Hi-Z
Cell Area 153K sg. um H L H
Average Power Dissipation* 450 + 25(CL) | uW/MHz H H L
Input Capacitance (A) 0.500 pF H = High level.
: L = Low level.
Input Capacitance (EN) 0.330 pF % = “Don't care”
*Vpp =5.0V, TA=25°C, C in pF. Hi-Z = High impedance state.
Dynamic Characteristics Output Drive Characteristics

~
%
o
[
=
=
=)
o
S~

INPUT PADS

lon/loL DE-RATING FACTOR VS. TEMPERATURE

OUTPUT DRIVERS/

INPUT l s

F

t ]
1.80
[RS— 1.70
OUTPUT ~ 1.60
X ( 1.50
S
g 1.40
< 130
tPHL2 tPLH2 - 120 N\
g~ [ REF: 25°C
£ 110
(EN = HIGH LEVEL) 2 Y
& 1.00 <
2 o090
P
EN l 0.80 ~<
0.70 S
0.60
J 0.50
A HI-z ENABLED ><H|_Z -60 -40 -20 0 +20 +40 +60 +80+100+120+140+160
7
TEMPERATURE (°C)
ton toFF Process De-rating Factors:
Worst-case = 0.80
Propagation Delays: (in nsec): Nominal = 1.00

tPHL = 0.04 (CL) + 5 Best-case =125

trLH =0.04 (CL) + 5
toFF=7.0
ton =4.0

11-13



§¥;;ertek TTL/CMOS Three-State Output Driver

Cell Library

Output Drive Characteristics
loL vs. VoL loH vs. VOH
25
[ I [ 50 ® Ta=25C
® Tp =25°C e NOMINAL
© NOMINAL PROCESS PARAMETERS \ \ PROCESS
20 | A . \ PARAMETERS
15 -
z I 30
£ £
3 3
= 10 / 20
/ A
5 ,/ 10
0 % 0
0 0.2 04 0.6 08 1
VoL (VOLTS) Voy (VOLTS)
Outline Drawing
262 um
(73)  (74)
[1 M
A EN |
585 um |
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ertek.
Cell Library

TTL/CMOS Three State Output Driver

Note:

BAMO00832
Description Logic Symbol
The BAMO00832 is an output pad driver cell for exter- EN
nally connected circuits. It is a three-state circuit and is PAD
electrically identical to the BAMO00830 cell. The only dif-
ference is the physical shape of the cell. X
TS2
Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 300 um
Cell Height 431 um
Cell Area 129K sg. um
Average Power Dissipation* 825+ 25 (CL) | uW/MHz
Input Capacitance (A) 0.500 pF
Input Capacitance (EN) 0.330 pF
Output Leakage 1.0 uA
*Vpp = 5.0V, Ta=25°C, CL in pF.
431 um
(14) (16)
(111
EN A
300 um

For Function Table, Dynamic Characteristics, TEGAS Model, SPICE Model, and Output Characteristics, see BAM00830 data sheet.
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ertek.
Cell Library

Open-Drain Output Driver

Propagation Delays (in nsec):
tPHL = 0.04 (CL + 5

output load capacitance (r = RC).

trLH = Dependent upon pull-up resistor value and

(5)

BAMO00840

Description Logic Symbol
The BAMO00840 is an output driver pad cell with open- PAD
drain output driver stage which actively pulls to the low
level. External pull-up resistors or wire-OR circuit A —D———‘ X
implementations may be handled in this way. For loL oD
characteristics, refer to BAM00820.
Cell Parameters Function Table

Parameter Value Unit Input Output

Cell Width 354 um A X

Cell Height 262 um L High-Z

Cell Area 93K sq. um H L

Average Power Dissipation* 30 #W/MHz H = High level.

Input Capacitance 0.150 pF L= Low level.

Maximum Output Leakage (Off) 1.0 wA Hi-Z = High impedance state.
*Vop = 5.0V, Ta = 25°C (Independent of CL).
Dynamic Characteristics Outline Drawing
— -

e tpHL ¢ tPLH
X —
262 ym

354 um
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ertEk Open Drain Output Driver
Cell Library

Output Drive Characteristics

loL vs. VoL
lon/loL DE-RATING FACTOR VS. TEMPERATURE
25
I I | 1.80
o Ta=25C 170
o NOMINAL PROCESS PARAMETERS .
20 | 1.60
150
5
g 140
15 2 130
< w
£ @ 1.20 .
= 2 [ REF:25°C
2 Z 110
2 1 < Ly
Z 100 =
S o090
0.80 NG
5 0.70 S
e T
™
0.60
0 0.50
0 02 04 06 08 60 -40 -20 0 +20 +40 +60 +80+100+120+140+160
VoL (VOLTS) TEMPERATURE (°C)

S

Process De-rating Factors:
Worst-case = 0.80
Nominal = 1.00

Best-case = 1.25

INPUT

~
w
(- -
[
=
o
(=]
o
=

QUTPUT DRIVERS/
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ertek.
Cell Library

Open-Drain Output Driver

BAMO00841

Description

The BAMO00841 is an output driver pad cell with open-
drain output driver stage which actively pulls to the low
level. External pull-up resistors or wire-OR circuit
implementations may be handled in this way. For loL
characteristics, refer to BAM00822.

Cell Parameters

Parameter Value Unit
Cell Width 169 um
Cell Height 431 um
Cell Area 73K sqQ. um
Average Power Dissipation* 40 uW/MHz
Input Capacitance 0.180 pF
Maximum Output Leakage (Off) 10 uA

*Vpp = 5.0V, Ta = 25°C, (independent of CL).

Dynamic Characteristics
___‘/L Jr

A

y r— tpHL [e———— tpLH —"

_—

Propagation Delays (in nsec):
tpHL = 0.05 (CL) + 4

tpLH = Dependent upon pull-up resistor value and output
load capacitance. (r = RC).

Output Drive Characteristics

foL vs. VoL

20

15

10

loL (mA)

Function Table

Logic Symbol

PAD

A Dc X
0D4

Input Output
A X
L Hi-Z
H L
H = High level.
L = Low level.

Hi-Z = High impedance state.

Outline Drawing

Note: For temperature and process de-rating factors, refer
to BAM00840 data sheet.

431 um

(5)

>

169 um
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ertek. Open Drain Output Driver
Cell Library

BAMO00845

Description Logic Symbol
The BAMO00845 is an open drain output pad cell used PAD
to drive externally connected circuits. It is similar to the
BAMO00840 except that it has less drive capability and is A Dc X
a smaller cell. oD,
Cell Parameters Function Table

Parameter Value Unit Input Output

Cell Width 193 m A )'(z

Cell Height 262 um L H'L'

Cell Area 50K sg. um H

o H = High level.

Average Power Dissipation 0 uW/MHz L= Low level.

Input Capacitance (A 0.200 pF Hi-Z = High impedance state.

Pad Capacitance (CI) 1.0 pF

Dynamic Characteristics

A A 28z
A __j t Propagation Delays: (in nsec): S= =
= —
le— tpHL le———tpLp —.‘ tpHL =05 (CL) +0.7 a5
. Sa x
X trLH = Dependent upon pull-up resistor value and output =5=
/_ load capacitance =
Output Drive Characteristics Outline Drawing
loL vs. VoL
2.0
; y a4
15 AOQ
R
I S 262
2 um
fE, 10 ) ~
E Sy
/e
05 / A
v = 'ZV/
VpD
/ /
_— (21)
0
0 0.2 04 0.6 0.8 A
193 um
Voi (V)
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ertek.
Cell Library

Open Drain Output Driver Pad

BAMO00846

Description

Cell Parameters

The BAMOO0846 is an open drain output pad cell used
to drive externally connected circuits. It is similar to the
BAMO00845, except for its physical shape.

Logic Symbol

A———I >0-—-— X
oD4

Function Table

Outline Drawing

(5)

431

169 um

Parameter Value Unit Input Output
Cell Width 169 um A X
Cell Height 431 um L Hi-Z
Cell Area 73K Sqg. um H L
Average Power Dissipation 0 uW/MHz

Input Capacitance (A) 0.200 pF

Pad Capacitance 1.0 pF

PAD

H = High level.
L =Low level.
Hi-Z = High impedance state.

11-20



ertek. TTL-Compditible Input Buffer
Cell Library

BAMO00850
Description Logic Symbol
The BAMO00850 is an input buffer pad cell used for PAD
externally applied TTL-compatible input signals.
A X

TTL
(Protective device included)

Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 293 um A X
Cell Height 262 um H L
Cell Area 77K sqg. um HIT _— H
Average Power Dissipation . pW/MHz E;Lo'a ool
Input Capacitance 1.0 pF
Minimum ViH at Vpp = 20 v D 1 isti
e o ynamic Characteristics N
— 20V
Maximum Vi at Vpp = 0.8 Vv INPUT l S
50V +10% A
0.8V
Maximum Input Leakage 1.0 uA —] >
*Vpp = 5.0 V, Ta = 25°C, 50% Duty Cycle. 5 ; ,
=g
OUTPUT Z 2
g \ S
=
o
tPHL tPLH
The following graph shows the relationship between Propagation Delays (in nsec):
power dissipation and ViH level for the conditions out- tpHL =5(CL + 3
lined above. tpLH=5(CL) +3
300

Outline Drawing

225

150

AVERAGE POWER DISSIPATION (uW)

262 um
75
0 —
2 3 4 5
Vi LEVEL (VOLTS) (32)
[1 _y
X
293 um
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ertek. TTL-Compatible Input Buffer
Cell Library

BAMO00851

Description Logic Symbol

The BAMO00851 is an input buffer pad cell used for PAD

externally applied TTL-compatible input signals. It is

identical to the BAMOO0850, except for its physical A

shape. TTL2
Cell Parameters Function Table

Parameter Value Unit Input Output

Cell Width 169 um A X

Cell Height 431 um H L

Cell Area 73K Sqg. um L H

Average Power Dissipation * uW/MHz H = High level.

Input Capacitance 1.0 pF L =Low level.

Minimum ViH at Vpp =

50V +10% 20 Y

Maximum Vi_ at Vpp =

50V +10% 08 \Y

Maximum Input Leakage 1.0 pA

*Vpp =5.0V, Ta=25°C, 50% duty cycle.

Outline Drawing

431 pm

169 um
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ertek. Schmitt Trigger Input Buffer

Cell Library

(Input Protection Included)

Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 385 m A X
Cell Height 262 um H L
Cell Area 101K s$Q. um L H
Average Power Dissipation* 25 uW/MHz t':,'__:)'ahlé?,\éfl'

Input Capacitance 1.0 pF
Minimum ViH at Vpp=2.0-6.0V | Vpp-05 Vv
Maximum Vi at Vpp=2.0-6.0V | Vss +05 \Y
Maximum Input Leakage 1.0 nA

Dynamic Characteristics

INPUT THRESHOLDS vs. Vpp
INPUT
A

BAMO00860
Description Logic Symbol
The BAMOO0860 is an input pad cell which incorporates
input level hysteresis (Schmitt Trigger). PAD
A 0 X

F

—_— \‘\&\
\ 5
OUTPUT 3 \A«"‘
X ( = W
2 W
3 9
o
tPHL tPLH é 9 < —h“\s\"\o
. . ““
Propagation Delays (in nsec): E ‘0,\,0\N
tpHL =5 (CU + 3 5 \aw
a
tPLH =5(CL + 3 y 1&'
o7 3 4 5
Vpp (VOLTS)

11-23
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ertek.
Cell Library

Schmitt Trigger Input Buffer

Outline Drawing

(43)

262 um

385 um
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ertek. Schmitt Trigger Input Buffer
Cell Library

BAMO00861
Description Logic Symbol
The BAMO00861 is an input pad cell that incorporates
input level hysteresis (Schmitt Trigger). It is identical to PAD
the BAMO00860, except for its physical shape.
Al Z 0 X
Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 223 um
Cell Height 431 um
Cell Area 96K Sq. um
Average Power Dissipation* 25 uW/MHz
Input Capacitance 10 pF
Maximum Input Leakage 1.0 uA
*Vpp = 5.0V, Ta =25°C, CL = 0.050 pF. > g
< >C
SEa
(-3
=+F
S
=1
(-]
431 um
(3)
!
X
223 um
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ertek. Fast TTL-Compdtible Input Latch

Cell Library

*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.

Outline Drawing

BAMO00870

Description Logic Symbol

The BAMO00870 is an input pad cell which contains an

integral storage latch and which is intended for high PAD

speed operation. When C and C are active, the level of

the Q output follows D directly. When C and C are D

deactivated, the D to Q feedthrough is disabled and — @
internal latching circuits clamp the level of Q to either c FTTL
Vpp or Vss, depending on the logic level of D just prior -

to C and C deactivation. c 9
Cell Parameters Function Table

Parameter Value Unit Inputs Output

Cell Width 339 um D c [ Q

Cell Height 262 um H H L H

Cell Area 89K sqQ. um L H L L

Average Power Dissipation* 15 uW/MHz X L H Qo

Input Capacitance (D) 1.0 pF H = High level.

: o)) L =Low level.

Input Capacitance (C, C) 0.070 pF X — “Don't care”.

Minimum ViH at Vpp = 20 \ Qo = Level on Q just prior to H-L transition of C.
50V + 10%

Maximum VL at Vpp = 0.8 Vv

50V + 10%

Maximum Input Leakage 1.0 HA

262 um

(24) (28) (29)
| cC a ¢

[ 339 um
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ertek. Fast TTL-Compatible Input Latch
Cell Library

Dynamic Characteristics

PULSE WIDTHS AND SET-UP TIMES

tcLk

tPwH twiL

h— Minimum Times:
tpwH = 3.5 nsec
trwL = 3.5 nsec
J tps = 2.0 nsec
\___ ton = 2.0 nsec

Maximum Clock Rate:
foLk :_L_: 100 MHz
tcLk

«—1tDH

S~
(]
~N s 1)
LATCHING DELAYS Lwl
=3
> o
="
s52
-) NOTE: C IS THE gn.z
C —5 INVERSE OF THIS. - S_
—1 (Wil 2
Vbp Vbp
X TTL Viy J
Q
Vss TTL Vi Vss
ton toFF
Q OUTPUT FOLLOWS THE Q LEVEL LATCHES TO
LEVEL ON D INPUT. Vpp/Vss RAIL LEVELS.

TRANSPARENT PROP DELAYS

c ’ NOTE: T IS THE INVERSE OF THIS.

TTL Vin

Maximum Propagation Delays (in nsec):
toN =07 (CL) +15
TTL Vil torF = 0.3 (CL) + 3.0

SN S
o]
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ertek. Input Pad with Protection Device

Cell Library BAMO00880

Description Logic Symbol

The BAMO0880 is an HCMOS cell which is used as a PAD
device input bonding pad. Integral to the cell is a pro-
tective device which prevents inadvertent damage
caused by electrostatic discharges or by excessive app-
lied voltage or current. The protection specifications
also apply to other pad cells in the library which have
protective devices included.

Outline Drawing

Cell Parameters

Parameter Value Unit F
Cell Width 285 um

Cell Height 262 um

Cell Area 75K Sqg. um

Average Power Dissipation 0 uW/MHz

Input Capacitance 1.0 pF 262 um
Minimum Positive Latch-up 14 Vv

Voltage

Minimum Positive Latch-up 10 mA

Current

Minimum Negative Latch-up 1 Vv

Voltage (16)

Minimum Negative Latch-up 30 mA 1

Current X J
Minimum Electrostatic 2000 v 285 um |
Discharge
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§zr_16rtek Input Pad with Protection Device

Cell Library BAMO00881

Description Logic Symbol

The BAMOQ0881 is an HCMOS cell that is used as a

device input bonding pad. Integral to the cell is a PAD
protective device that prevents inadvertent damage
caused by electrosatic discharges or by excessive X
applied voltage or current. It is identical to the
BAMOO0880, except for its physical shape.

Cell Parameters

Parameter Value Unit
Cell Width 169 um
Cell Height 431 um
Cell Area 73K Sq. um
Average Power Dissipation 0 uW/MHz
Input Capacitance 1.0 pF
Minimum Positive Latch-up Voltage 14 Vv
Minimum Positive Latch-up Current 10 mA
Minimum Negative Latch-up Voltage 1 Y
Minimum Negative Latch-up Current 30 mA
Minimum Electrostatic Discharge 2000 Y

Outline Drawing

~
(2]
(-3
w
>
(-3
(=]
o
~

INPUT PADS

OUTPUT DRIVERS/

431 um

(3)

L X
169 um
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ertek.
Cell Library

Open Drain Output Driver
with Resistor Pull-Up

characteristics, refer to BAM00824.

Cell Parameters

for driving LEDs or other high current loads. For loL

Parameter Value Unit
Cell Width 524 um
Cell Height 262 um
Cell Area 137K Sq. um
Average Power Dissipation* 60 #W/MHz
Input Capacitance 0.130 pF
Minimum Pull-up Resistance 350K ohm
Maximum Pull-up Resistance 700 ohm

Dynamic Characteristics

A _7[ }f

*Vpp = 5.0V, Ta = 25°C, 50% Output Duty Cycle.

x 1

fe— tpHL — le—t

loL vs. Vou
50

PLH

Output Drive Characteristics

40

loL (mA)

20

7

y

10

—

AN

0
0.0 0.

Vot (V)

0.8

Function Table
Input Output
A X
H L
L H
H = High level.
L = Low level.

Propagation Delays (in nsec):

tpHL = 0.07 (CL) + 0.3

trLH = Dependent upon output load resistance and

capacitance (T = Rc).

BAMO00890
Description Logic Symbol
The BAMO00890 is an output pad cell that has an open PAD
drain output drive stage with a resistive pull-up device.
It is capable of sinking 20 mA of current and is useful A —DO——— X
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ertek. Open Drain Output Driver with Resistor Pull-Up
Cell Library

Outline Drawing

262 um

(63)

524 um

~
)
[-
[
=
=
=]
o
S~

INPUT PADS

OUTPUT DRIVERS/
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ertek. LED Driver

Cell Library PﬁELimfmﬁfﬁ

Description Logic Symbol

The BAMO00891 is an output driver pad cell with open-

drain output stage which actively pulls to the high level. PAD
The cell has an internal pull-down load of about 10K ( A

to ensure that the output discharges when switched off. ‘ X
This cell may be used with other pad cells (like the
BAMO00840) to implement multiplexed load drive.

Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 554 um A X
Cell Height 431 um L Hi-Z
Cell Area 239K Sq.um H H
Average Power Dissipation* 600 #W/MHz H = High level.

Input Capacitance 0.20 pF L=Low level.
Maximum Output Leakage 70 uA

*Vop =5.0V, Ta =25°C, C|_ = 0.050 pF.

Dynamic Characteristics Output Drive Characteristics
75 |
A Ta = 25°C.
NOMINAL PROCESS.
60
X I 45
E
I
2 30
tPLH tPHL
Propagation Delays (in nsec): 15
tpLH =0.015 (CL) + 6
0
tpHL = Dependent upon external pull-down resistor value 0 0.2 04 0.6 08
and load capacitance. VoH (RELATIVE TO Vpp)
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ertek. LED Driver
Cell Library

Outline Drawing

~
%)
-
[ d
=
=
a
o
=

OUTPUT DRIVERS/
INPUT PADS

-8

554um
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ertek. 1/O Pad with Open Drain Oulput
Cell Library

BAMO00910
Description Logic Symbol
The BAM00910 is an I/O pad cell with an open drain
output driver and an input protection device. For loL PAD
characteristics, refer to BAM00845. PROTECTION
D X
Cell Parameters
Parameter Value Unit
Cell Width 300 um A ———i
Cell Height 262 um
Cell Area 79K $Q. um .
Average Power Dissipation 0 pW/MHz
Input Capacitance (A) 0.200 pF
Pad Capacitance (DN) 1.0 pF
Function Table
Dynamic Characteristics Input Outputs
A B, X
j!_ Jr L Hi-Z
A H L
re— | [ 1 —Di
X s o H = High level.
L = Low level.
/__ Hi-Z = High impedance state.
Propagation Delays: (in nsec):
trHL =06 (CL) + 0.7
tPLH = Dependent upon pull-up resistor value and output load . )
capacitance. Outline Drawing
Output Drive Characteristics
loL vs. VoL
2.0
15 262 um
<
E 0
3
(21)  (24)
05 [1
A B
300 um
0
[} 0.2 04 0.6 0.8
Vo (V)
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Synertek. 1/0 Pad with Open Drain Output
Cell Library

BAMO00911
Description Logic Symbol
The BAMO00911 is an I/O pad cell with an open drain PROTECTION PAD
output driver and an input protection device. It is very
similar to the BAM00910 except that the output drive B X
capability is substantially increased.
Cell Parameters A —i
Parameter Value Unit
Cell Width 316 um =
Cell Height 431 um
Cell Area 136K sqQ. um i
Average Power Dissipation 0 uW/MHz Function Table
Input Capacitance (A 0.200 pF Input Outputs
Pad Capacitance 1.0 pF A B, X
L Hi-Z
H L
Dynamic Characteristics H = High level.
L= Low level.
Hi-Z = High impedance state. &
[ A 3Z0
i x>
) . Outline Drawi e
uriine Drawing ==
r— tpHL I — [og=1
X — |BE
/—— _3
o
Propagation Delays (in nsec):
tpHL = 0.02 (CL) + 0.04
tPHL = Dependent upon pull-up resistor value and output load
capacitance.
Output Drive Characteristics
50 I
P 431 um
Q
\Q
40 /‘
2
L 20 / //
(1) (33)
0 1
0 0.2 0.4 0.6 08 A B
316 um
Vo (V)
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ertek.
Cell Library

Output Driver Pad for Clock Oscillator

*Vpp =50V, TA=25°C, CL in pF.

Dynamic Characteristics

—

OUTPUT
X

INPUT l !
A

|

tPHL I

(EN = HIGH LEVEL)

tPLH

Propagation Delays: (in nsec):

tpHL = 0.2(CL + 0.7
trLH = 0.2 (CL + 0.7

BAMO00920
Description Logic Symbol
The BAM00920 is an 1/0O pad cell which is used as an
output driver for externally connected circuits. In
addition, a protection device permits the pad signal to PAD
be routed back on to the chip, so that it may be used
as part of and R-C oscillator for clock generation. A X
PROTECTION
D

Cell Parameters Function Table

Parameter Value Unit Input Output

Cell Width 416 am A X

Cell Height 262 um H L

Cell Area 109K sQ. um L H

T H = High level.

Average Power Dissipation 400 + 25(Cp) | uW/MHz L = Low level.

Input Capacitance (A 30 pF

Pad Capacitance 1.0 pF
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ertek. Output Driver Pad for Clock Oscillator
Cell Library

Outline Drawing

262 um
(18) (39)
[ _r
A B
416 um
3
&%
. . i
Output Drive Characteristics =g
=
=
1oH vs. VoH lov vs. VoL =5
. (=]
20
L
15 N\ &

lon (mA)

/
P
o
lot (mA)

N,
10 L
°o\\ \
v, \
O AN
5 OO\\
@
12
% .
L
01 2 3 4 5 6
Vou (V)

Voi (V)
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mertek, Crystal Oscillator with Pads
Cell Library

BAMO00924
Description Logic Symbol
The BAMO00921 is a crystal oscillator circuit whose cen- PAD
ter frequency is 16 MHz. The only external components
required are the desired crystal and two capacitors. XTAL1 c
Alternately, it is possible to drive the XTAL1 pin with an
externally generated signal, in which case XTAL2 must osc
be unconnected. C and C are outputs from the oscilla-
tor and are complementary signals. XTAL2 b——¢
PAD
Cell Parameters
Parameter Value Unit Typical Connection
Cell Width 331 um XTALT
Cell Height 431 um 32 pF
Cell Area 143K sq. pm T 1} 1 — CLK
Average Power Dissipation* 40 mW - CRYSTAL L—.:] TAL2 osc
Minimum Frequency 12 MHz ___1___.
Maximum Frequency 16 MHz s { { — p—— CLK
*Vpp = 5.0 V, Ta = 25°C, CL = 0.050 pF, Frequency = 16 MHz. = S20F
Outline Drawing
XTAL1 XTAL2
431 um
(20) (21)
I
c cC
331 um
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%ertek Output Driver Pad for Clock Oscillator

Cell Library BAM00923

Description Logic Symbol

The BAMO00923 is an I/O pad cell which is used as an
output driver for externally connected circuits. In
addition, a protection device permits the pad signal to

PAD
be routed back on to the chip, so that it may be used

as part of an R-C oscillator for clock generation. This A >¢ %
cell is identical to the BAM 00920, except for its
physical shape. PROTECTION
D
Cell Parameters Function Table
Parameter Value Unit Input Output
Cell Width 293 um A X
Cell Height 431 um H L
Cell Area 126.2K sq. um L H
oy ik H = High level.
Average Power Dissipation 375+ 25 (CL). | uW/MHz L = Low level.
Input Capacitance (A 3.0 pF
Pad Capacitance 10 pF >
*Vpp=5.0V, TA=25°C, CL in pF. Py
=z
S5
. . s -
Outline Drawing =3
431 ym
15 20
1
EN A
293um
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§,mertek 1/O Pad with Three-State Output
Cell Library

BAMO00930
Description Logic Symbol
The BAMO0O0930 is an I/O pad cell which functions as a
three-state driver for externally connected circuits. In EN PAD
addition, the pad connection is routed back to the chip
so that external drivers can be inputs, as well. It is iden- A X
tical to the BAMO0830 cell, except for the addition of TS
the input with its protection device. PROTECTION
B

Cell Parameters Function Table

Parameter Value Unit Inputs Output

Cell Width 708 um A__EN B, X

Cell Height 262 um X L Hi-Z

Cell Area 185K sq. um L H H

Average Power Dissipation” 825 + 25 (CL) | uW/MHz H H L

Input Capacitance (A) 0.500 pF H = High level.

i L = Low level.
Input Capacitance (EN) 0.330 pF X = “Don’t Care”
Pad Capacitance 1.0 pF Hi-Z = High Impedance State.

*Vpp =5.0V, TA=25°C.

Dynamic Characteristics

INPUT Z ) s
] -
tpHL = 0.04 (CL) + 6

trLh =0.04 (CL) + 6
ouTPUT
X

tPHL tPLH '1

|

(EN = HIGH LEVEL)

EN ]l 3‘
toFF =7.0
! -_—
A Hi-z ¥ EnaBLED ><H|-z ton =35
7

ton toFF
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ertek. I/O Pad with Three-State Output
Cell Library

Outline Drawing

262 ym

(5) (6) (77)
] ml R

EN A
L 708 um

~
7]
-
el
>
o
=]
o
=

OUTPUT DRIVERS/
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ertek.
Cell Library

1/O Pad with Three-State Output

BAMO00932
Description Logic Symbol
The BAMO00932 is an I/0O pad cell which functions as a EN
three-state driver for externally connected circuits. In PAD
addition, the pad connection is routed back to the chip
so that external drivers can be inputs, as well. It is sim- A X
ilar to the BAM00930, except for its physical shape. TS
PROTECTION
B
Cell Parameters
Parameter Value Unit
Cell Width 347 um Function Table
Cell Height 431 um Inputs Output
Cell Area 149.4K sq. um A EN B, X
Average Power Dissipation* 800 + 25(CL) | uW/MHz X L Hi-Z
Input Capacitance (A 0.500 pF L H H
Input Capacitancew (EN) 0.330 pF H H L
Pad Capacitance 1.0 pF H = High level.
L= Low level.
*Vop =50V, Ta=25°C. X = “Don't Care”
Hi-Z = High Impedance State.
Dynamic Characteristics
Outline Drawing
INPUT l S
S W
OUTPUT X
x Y
tPHL tPLH
tpHL = 0.04 (CL) + 6
tPLH =0.04 (CL) +6 431 um
(EN = HIGH LEVEL)
EN jl !‘
' JE :
A HI-Z ENABLED HI-Z
ton toFF [(i)] f(g)] “I-]-f
toFF =7.0 B EN A
ton =35 347 pm
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ertek. Look-Ahead Carry Counter
Cell Library

BAM00099/100
Description Logic Symbol
The BAM00099/100 are HCMOS cells which are used a a a a
for fast-carry counters. In addition, a data loading cap- l ¢L | é
ability permits forcing each stage in a count chain to a
presettable state. The BAMO00099 is used for the first — CRO [ CRO
stage of the count chain and has the clock, clear, and o— CKO — CRI
common load drivers, as well as the first counter bit. pi— e [ KO o cxl
The BAMO0O0100 is used for following stages. o— RO pi— 100 f—cCKi
o— LDO o— Ri
}— Lbo p— LDI
17 o
CLK CLR LD
Cell Parameters
Value
Parameter BAMO00099 BAMO00100 Unit
Cell Width 200.2 154 um
Cell Height 138.6 138.6 um
Cell Area 27.8K 21.3K sq. um
Average Power Dissipation* 49 + 3N 38.0 #W/MHz
Input Capacitance (DI) 0.070 0.070 pF
Input Capacitance (LD, CLR) 0.110 — pF
Input Capacitance (CLK) 0.070 — pF
*Vpp = 5.0V, Ta=25°C, CL = 0.050 pF.
Dynamic Characteristics Dynamic Parameters
teLk Parameter | Min. | Max. | Unit
tckH tekL toLk 20.0 — ns
LK L J l tekL 8.0 — ns
’ ‘ ; tckH 8.0 — ns
q_—tpDA>| teD 15 4 ns
tcLr 6.7 — ns
Q.Q ‘X‘ K tp 6.7 — ns
| tos 35 — ns
[e—— tCLR—>{
toH 0 - ns
CLR ]L jr Note: Use propagation delay de-rating factors
for all parameters.
to
- \ y
|
DI
tps—»f«—1pH
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ertek. Look-Ahead Carry Counter
Cell Library

Outline Drawings

CLRCLK LD DI Q Q CRO DI Q Q CRO
mypryr gy Ty T T T T T T i LI IR B UL B e
Uty L u| LIS UJLDO w b I U UU_JLDO
-4 Lbo bi |- -{ibo
CRO CRI |- —{cro
BAMO00099 BAM00100 138.6 um
- €KO cKi |- -{cxo
4 cko cKki | - cko
- RO RI -{ RO
I o 0 s o 0 e 0 [ )
CLRCLK LD DI Q Q CRO DI Q Q CRO
200.2 um 154 um

ADDERS

~
(<]
o
s
—
x
p
o
(=]
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ertek.

Cell Library

Look-Ahead Carry/Borrow
Up/Down Counter

BAMO00101/102
Description Logic Symbols
The BAM00101/102 are HCMOS cells which are used
as fast-carry/borrow up/down counters. In addition, a
data loading capability permits forcing each stage in a Q

count chain to a presettable state. The BAM00101 is
used for the first stage of the count chain and has the

jO— O

clock, clear, and common load drivers, as well as the [— BRO
first counter bit. The BAM00102 is used for following — CRO
stages. [— DNO
— UPO
DI — 101 o— CKO
— CKO
o— RO
o— LDO
— LDO
U/D CLKCLR LD
Cell Parameters
Value
Parameter BAMO00101 BAMO00102 Unit
Cell Width 269.5 2079 um
Cell Height 138.6 138.6 um
Cell Area 37.4K 28.8K sg. um
Average Power Dissipation* 49.0 + 3N 38.0 uW/MHz
Input Capacitance (DI) 0.070 0.070 pF
Input Capacitance (LD,CLR, U/D) 0.110 — pF
Input Capacitance (CLK) 0.110 — pF

“Vpp = 5.0V, TaA=25°C, CL = 0.050 pF.

lo—0O|

DI —

102

— BRO
— CRO
— BRI
— CRI
— DNI
— uPI
lo— CKi
— cki
o— RI

o— LDI

— LDI
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ertek. Look-Ahead Carry/Borrow
) Up/Down Counter
Cell Library

Dynamic Characteristics Dynamic Parameters
toLk Parameter Min. Max. Unit
le———— tckH tekL tcLk 30 — ns
t 2 —
CLK L A [—_ ore ! ne
_j tckH 12 - ns
«‘PD"l trPD 2 6 ns
tcLr 10 — ns
Q,Q * K tLp 10 — ns
| tos 5 — ns
[+ tCLR—> toH 0 — ns

! .r Note: Use propagation delay de-rating factors

for all parameters.

CLR ]
© L

to

tps— toH

Outline Drawings

CLK LDCLRUP QD! Q CRO BRO QDI Q CRO BR i’ »
| T oo T W
—Lbo DI —ibo =35
—LDO LDI |- —Lpo o<
-1 BRO BRI |- — BRO =
—{cro CRI |- “jcro
—upo upl |- —uro
BAMO00101 BAMO00102 138.6 um
- ono DNI |- — DNO
—cKo [ = —{ cko
—CKO ] - cko
—RO RIF™ 7 )
Moo e L imes L e oo
CLK LDCLRUP Qi Q CRO BRO abi a CROBRO
269.5 um 207.9 um
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%ertek Binary Adder

Cell Library

BAMO00105

Description Logic Symbol

The BAMO0O0105 is a binary adder cell which can be

combined with other like cells to form multi-bit adders.

It consists of two inputs which are the bits to be added

(A and B), a carry input (Cl), the sum output (S), and the c —S
carry output (CO). It is comparable in function to the A

7483 TTL device.

B co

Cell Parameters Function Table

Parameter Value Unit Inputs Outputs

Cell Width 1155 um A B cl s | CcO

Cell Height 138.6 um L L L L L

Cell Area 16.0K sq. um H L L H L

Average Power Dissipation* 450 uW/MHz L H L H L

Input Capacitance (A, B) 0.080 pF H H L L H

Input Capacitance (Cl) 0.140 pF L L H H L

*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF. H L H L H

L H H L H
H H H H H
Dynamic Characteristics H = fign lovel.
A.B x Propagation Delays (in nsec):

taBs =6 (CL) + 10
tasc =3 (CL) + 10

[

0 1
|
.

taBc

cl tcs=6(CL +6
tcc=3(CL +3

tcs >

|

. B!
|
]

tcc
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erte1( Binary Adder
Cell Library

Typical Application (4-Bit Adder)
Ao
Aq
Az \
e [ S — -
A3
A X
B co —I
[— cl sb———— BIT 1
A X
Sum
B co _l [ ouTpuT
I__ cl sp——— BIT 2
A 2
B co ——l
N L |
B — cl sp———— BIT 3
. b
B, A 2
B3 B COp——————— CARRY OUT
a 7}
-4
— w
E
Outline Drawing =
B A Cl SCO
R EEERERRER]
138.6 um
Qo b maod
B A Cl Sco
115.5 um
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Cell Library

8 x 8 Static RAM

BAMO06010

2. Vpp=5.0V, TA=25°C, CL=0.050 pF.

Description Logic Symbol
The BAMO06010 is a static RAM cell organized 8 words
by 8 bits. Its operation is similar to the SY2114 except SEL
that all control signals are positive-true. The data bus OE
lines are all bi-directional and are three-state outputs, WE 8 x 8
controlled by OE. RAM
Ag
Aq
Cell Parameters Az
Parameter Value Unit
Cell Width 747 um
Cell Height 508 um
Cell Al . f
el Area - 380K $9. um Function Table
Standby Power Dissipation!1] 8 uW
WR Cycle Power Dissipationl1] 250 W Inputs Outputs
RD Cycle Power Dissipation!2] 250 LW SEL | WE | OE Do-Dy
Input Capacitance (An) 0.250 pF L X X High-Z
Input Capacitance (OE, SEL, 0.300 pF H L L High-Z
WE) H L H | Read Data Out
Input Capacitance (Dn) 0.100 pF H H L Write Data In
Notes: H = High level.
1. Vpbp =5.0V, Ta=25°C, independent of CL. L= Low level.

x = "“Don't care”.

Block Diagram
Ao
MEMORY
ROW ARRAY
Aq SELECT 8 ROWS
8 COLUMNS
Az
A
WE
. COLUMN
SEL CONTROL > 1/0 CIRCUITS
OE
Dy D, D3 Ds Ds Dg Dy

Do
D
Dy
D3
Dy
Ds
D¢
Dy




ertek. 8 x 8 Static RAM
Cell Library

Dynamic Characteristics
READ TIMING WRITE TIMING

L trC

[ twe

|
Ao-Az *

SEL 7L %
—> tAS |[€— —>‘ tcH

WE ]F }t

Ao-A2

WE-—!

SEL .——_7L j

OE 7

[ R

Do-D7

L En

—1 1DH
HI-Z ( ( ) HI-Z tpg ——»
Do-D7 ] VALID DATA
ton tOFF
[ e——tacC1—>
taccz
Read Cycle Timings (Ta=25°C, Vpp =5.0 V) Write Cycle Timings (Ta=25°C, vop=5.0V)
Parameter Symbol | Min. Max. Unit Parameter Symbol | Min. Max. Unit
Read Cycle Time tRC 35 — ns Write Cycle Time twe 35 — ns
Read Access Time taccz — 20+4(Cp) ns Address Set Up
SEL/OE to Valid Time tas 10 - ns
Output tacct — 10 ns WE Pulse Width twe 20 - ns
Output Turn-On Data Set Up Time tps 20 - ns
Delay ton - 10 ns Data Hold Time toH 15 - ns
Output Turn-Off . _
Delay toFF _ 15 ns SEL Set Up Time tcs 20 ns
SEL Hold Time tcH 0 - ns
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ertek. 8 x 8 Static RAM
Cell Library

Detailed Block Diagram

MEMORY CELL ARRAY

WRg
WR RDg
WE READ/WRITE
SELECT o WR;
SEL LOGIC RD;
WR,
RD;
ADDRESS WR3
_ DECODERS RD3
Ao AND
Ao WORD LINE WRq
Ao DRIVERS RD4
— WR
Aq i1
ADDRESS RDs
A1 BUFFERS A Whe
Az RDg
WR
A, A
Az RD;
L] OEN
DATA 1/0
CONTROL OEN DATA 1/0 CIRCUITS
OE

Dp Dy D, D3 Dy Ds Dg Dy
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ertek. 8 x 8 Static RAM
Cell Library

Outline Drawing

WE OE SEL
uug
508 um
o0 o0nn Im m| ml 1 1 | ml |
Ag A1 Az WE OE SEL Do D4 Dy D3 D4 Ds D¢ Dy
747 ym
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ertek.
Cell Library

64 x 4 Static ROM

BAMO06140

Do
D
D2
D3

Do D1 D2 D3

Description Logic Symbol
The BAM06140 is a static ROM cell organized 64 words
by 4 bits. It is activated by a single SEL input which SEL
causes the contents of the applied address to be
presented on the cell outputs. When SEL is in its Ao
inactive state, the outputs are high impedance. A1 64 x 4
Az ROM
A3
Ag
As
Cell Parameters Function Table
Parameter Value Unit Input Outputs
Cell Width 447 um SEL Do-Ds
Cell Height 508 um H Active
Cell Area 227K sq. pm L Hi-Z
Average Power Dissipation* 8.0 mw H = High level.
L= Low level.
Input Capacitance (SEL, AN) 0.080 pF Hi-Z = High impedance state.
Output Capacitance (Dn) 0.040 pF
*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF.
Block Diagram
A0 —_—
A; ——1 ADDR
BUFFERS . ROM
Ay — AND L4 ARRAY
DECODE 3
Az —— L]
L]
Ay ]
As =1 seLect ouTPUT
SEL | LOGIC LOGIC

13-6



ertek. 64 x 4 Static ROM
Cell Library

Detailed Block Diagram
32
//\
Ao
WORD
S 't
DECODERS ARRAY
A2 BUFFERS AND (32 8)
DRIVERS
A3
Ag
\V
As
BIT LINE
As SELECT BIT LINE SELECT
LOGIC Ag
SEL
OUTPUT
SEL ——— SELECT OUTPUT SELECT
LOGIC SEL
Do D1 D2 D3
Dynamic Characteristics Timing Parameters (1a=25°C, vop =5.0 V)
| Parameter Symbol | Min. Max. Unit
Ag-As % ADDR Access Time tacc — 35 nsec
SEL Access Time tco — 10 nsec
Data Hold Time tDH 30 — nsec
L Driver Turn On
SEL J L Delay ton — 10 nsec
Driver Turn Off
tco e tp e Delay toFF — 7 nsec
({((SE))
I
fon <—t0FF‘PJ
[« tacc——>
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§mertek | 64 x 4 Static ROM

Cell Library

Oultline Drawing

BAM06140 508 um

447 pm
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Synertek. 64 x 8 Static ROM

Cell Library

BAMO06141
Description Logic Symbol
The BAMO06141 is a static ROM cell organized 64 words
by 8 bits. It is activated by a single SEL input which SEL Do
causes the contents of the applied address to be pres- .
ented on the cell outputs. When SEL is in its inactive D,
state, the outputs are high impedance. D3
Ag Da
A 64 x 8 Ds
Az ROM De
Az Dy
Aq
As
Cell Parameters Function Table
Parameter Value Unit Input Outputs
Cell Width 547 um SEL Do-D7
Cell Height 508 um H Active
L Hi-Z
Cell Area 278K Q. um
Average Power Dissipation* 8.0 mw t‘:gahléiﬁl‘
Input Capacitance (SEL, AN) 0.080 pF Hi-Z = High impedance state.
Input Capacitance (DN) 0.040 pF
*Vpp = 5.0V, Ta = 25°C, CL = 0.050 pF.
Block Diagram
Ay ——
Ay ——— ADDR
BUFFERS Ld ROM
A, — AND ] ARRAY
DECODE .
Ay —— °
°
A, —
As — | seLecT ouTPUT
SEL LOGIC LOGIC
Do D; D D3 Dy Ds Dg Dy
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ertek. 64 x 8 Static ROM
Cell Library

Detailed Block Diagram
32
//\
Ao
WORD
A1 none LINE ROM
A ADDRESS DECODERS ARRAY
2 BUFFERS ohRas (32x16)
Az
Ay -
\V
A5
BIT LINE
As SELECT BIT LINE SELECT
LOGIC As
SEL
OUTPUT
SEL SELECT OUTPUT SELECT
LOGIC SEL
Dp Dy D, D3 Da Ds Dg D7
Dynamic Characteristics Timing Parameters (ta=25°C, Voo =5.0 V)
| \ Parameter Symbol | Min. Max. Unit
Ao-As —( ADDR Access Time tacc — 35 nsec
SEL Access Time tco — 10 nsec
Data Hold Time toH 30 — nsec
Driver Turn On
SEL ]L Delay ton | — 10 nsec
Driver Turn Off
tco le—tpH-»| Delay toFF — 7 nsec
({{i; 1
\
ton [—torF
tacc
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ertek 64 x 8 Static ROM
Cell Library

Outline Drawing

BAMO06141 508 um
01l M rr]r
Ap A1 A Az A As SEL Dg Dy D D3 Ds Ds Dg D7

547 pm
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ertek.
Cell Library

64 x 12 Static ROM

BAMO06142

*Vpp = 5.0V, TaA=25°C, CL = 0.050 pF.

Block Diagram

Description Logic Symbol
The BAM06142 is a static ROM cell organized 64 words
by 12 bits. It is activated by a single SEL input which
causes the contents of the applied address to be pre-
sented on the cell outputs. When SEL is in its inactive SEL
state, the outputs are high impedance. Ao
Aq 64 x 12
Az ROM
Az
Aq
As
Cell Parameters Function Table
Parameter Value Unit Input Outputs
Cell Width 639 um SEL Do-D11
Cell Height 508 um H Active
Cell Area 325K sq. um L Hi-Z
Average Power Dissipation* 8.0 mw [’:E‘o'ahlés‘é‘f"
Input Capacitance (SEL, AN) 0.080 pF Hi-Z = High impedance state.
Input Capacitance (DN) 0.040 pF

Ag ———
A; ——— ADDR
BUFFERS . ROM
Ay — AND . ARRAY
DECODE ]
Ay ——— .
L
A, —
As SELECT ouTPUT
SEL LOGIC LOGIC
Dp D1 D, D3 Dy Ds Dg D7 Dg Dg Dqg D11

Do
D1
D2
D3
Da
Ds
Ds
D7
Dg
Do

D11
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ertek. 64 x 12 Static ROM
Cell Library

Detailed Block Diagram
32
//\
Ao [
WORD WORD
M LINE LINE ROM
Az ADDRESS DECODERS ARRAY
BUFFERS DRIVERS (32 x 24)
Az
Ay —
A5
BIT LINE
Ay ———— SELECT BIT LINE SELECT
LOGIC As
SEL
OUTPUT
SEL SELECT OUTPUT SELECT
LOGIC SEL
Do Dy D, D3 Da Ds Dg Dy Dg Dg Dqg D11
Dynamic Characteristics Timing Parameters (Ta=25°C, Vop=5.0V)
[ \ Parameter Symbol | Min. Max. Unit
Ao-As —F ADDR Access Time tacc — 35 nsec
SEL Access Time tco — 10 nsec
) Data Hold Time tDH 30 — nsec
SEL L Driver Turn On
7 Delay toN — 10 nsec
Driver Turn Off
[e——tco—> (e tpH-»| Delay toFF — 7 nsec
vo {0
\
ton [e—1tOFF
tacc
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§¥;}Cft€k. 64 x 12 Static ROM

Cell Library

Outline Drawing

BAMO06142 508 um
1. rmr oo rim
Ap A1 Az A3 A4 As SEL Do Dq D2 D3 Dsg Ds Dg D7 Dg Dg Dig Dig

639 um
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Synertek.

GND Connection Cell

Cell Library
BAMGND
Description Logic Symbol
The BAMGND cell is a simple cell which permits con-
nections to the GND bus.
G
Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 154 um
Cell Height 69.3 um & —
Cell Area 1.1K Sq. um
69.3 um
I . A
G
15.4 um

14-2




ertek. Vpp Connection Cell

Cell Library BAMV
DD

Description Logic Symbol

The BAMVppD cell is a simple cell which permits con-
nections to the Vpp bus.

\"
Cell Parameters Outline Drawing
Parameter Value Unit
Cell Width 15.4 um
Cell Height 69.3 um lzl ——
Cell Area 11K Sqg. um
69.3 um

L Y

\"

15.4 um

(2}
=1
=}
w
=
3
—
—
w
=
(%]
b 3
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Synertek.

Synchronous Clock Gate

*Vpp =5.0V, TaA=25°C, CL = 0.050 pF.

Dynamic Characteristics

|- tpwH - tpw L >

L L\

e tpH ->1
tPLH —
Q

[e——tPHL

/

(Q1S THE INVERSE OF Q)

| S
. \

X ="Don’t care.”

Minimum Pulse Widths:

tpwH =7 nsec
tpwL =7 nsec
trwm = 10 nsec

Minimum Set-up and Hold Times:

tps = 6 nsec

toH = 3 nsec

Maximum Propagation Delays:
tpHL =2 (CU) + 2 nsec

tpLH =2 (CL) + 4 nsec
Maximum Clock Rate:

fok = =70 MHz

tPwH + tPwL

: PRELIMINARY
Cell Library
BAMO00106

Description Logic Symbol
The BAMO00106 is a circuit which performs the function
of a gate which passes or blocks clock pulses in a syn-
chronous fashion. Clock pulse width and synchronism
are preserved after gating. A high level on the M (Mask)
input opens the gate and a low level closes the gate. M a
When the gate is open, Q follows the C input. When SYNC
closed, Q is low. A transitions are synchronous with the GATE
low-to-high edge of the C input. c o———a
Cell Parameters Function Table

Parameter Value Unit Inputs Outputs

Cell Width 177.1 um M c Q [¢]

Cell Height 69.3 um L X L H

Cell Area 12.3K Sg. um H S /|

Average Power Dissipation* 27 uW/MHz H ~ ||

Input Capacitance (M) 0.130 pF H = High level.

Input Capacitance (C) 0.270 pF L = Low level.

14-4




ertek. Synchronous Clock Gate
Cell Library

Outline Drawing

M Q a
|| L] L
69.3 um
_ 0 ) !
M [ Q Q
177.1 um

»
>
=1
)
=
=3
'
o
d
=}
2
x
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%ertek_ Data Synchronizer

: PRELIMINARY
Cell Library
BAMO00107

Description Logic Symbol
The BAM00107 is a Data Synchronizer circuit which
synchronizes incoming data to an internal clock. It D—] L
consists of a D Flip-Flop followed by a Set-Reset Latch. DATA
This combination causes incoming asynchronous data SYNC

streams to be locked into sync, even when marginal _
timing conditions exist.

B—O

Cell Parameters Function Table
Parameter Value Unit Inputs Outputs
Cell Width 300.3 um R D c Q Q
Cell Height 69.3 um L X X L H
Cell Area 20.8K Sq. pm H [T i VN Y i e
Average Power Dissipation* 35 uW/MHz H [T W e W Y
Input Capacitance (D) 0.040 pF H = High level.
Input Capacitance (C, C) 0.230 pF L =Low level.
Input Capacitance (R) 0.200 pF

*Vpp =5.0V, Ta=25°C, CL =0.050 pF.

Dynamic Characteristics

Minimum Pulse Widths:

. L \ l_'\— tPwH = 7 nsec
1 \ twL = 7 nsec
'Ds—»*touol tPWR = 7 nsec
Maximum Propagation Delays:
DATA *

tQHL = 2.5 (CU) + 5 nsec

tQLH = 2.5 (CL) + 6 nsec

trDR = 2.5 (CL) + 9 nsec
Minimum Set-up/Hold Times:
tos =7 nsec

toH =0 nsec

[e— town —»] Maximum Clock Rates:

1
. ! fock = —— =70 MHz
R 'ﬁ tcLk

tPDR

taHL

Q,a r DATA

[ tQLH
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ertek. Data Synchronizer
Cell Library

Outline Drawing

D Cc R a

U u U o

2) (4) (14) (37)

69.3 um
m (3 (14) (35) (37)
o0 al 0
[ D R Q a
300.3 um

2]
>
o
o
x
<
-
-
i
[x]
[Z]
x
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ertek. Power-On-Reset Generaior
Cell Library

BAM00200
Description Logic Symbol
The BAMO00200 is a cell that generates a system reset
signal when Vpp power is applied.
Cell Parameters FOR X
Parameter Value Unit
Cell Width 2079 um
Cell Height 69.3 um
Cell Area 144K Sq. um
Average Power Dissipation 0 uW/MHz
Dynamic Characteristics
SLEW RESET PULSE AMPLITUDE vs. Vpp SLEW RATE
TIME 100
Vbp
Vv N o5 8 \\\
eP PULSE <& N
AMPLITUDE o \
ov B2 e Q
RESET PULSE (X) 23 N
:8 N
45
-1
ok
U
4d 20

0
01 02 05 1 2 5 10 20 50 100

TIME FOR Vpp TO SLEW FROM O V TO
FULL LEVEL (usec)

Outline Drawing

X
T T T T T T T T T T T T T T T T T T T T T T T T 1]
69.3 um
S NS N NS NS URN NN SN SENNS NN NN NN SR TS TR SANN RN TR SHN SN T SN N S S1 i
X
207.9 um
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S\__gertek Resistor Pull-Up Load

Cell Library BAM00210

Description Logic Symbol

The BAMO00210 is a cell whose function is that of a
passive pull-up resistor. It is implemented by the use of
a single n-channel transistor whose “on” impedance is
relatively high.

>

Cell Parameters

Parameter Value Unit
Cell Width 23.1 um
Cell Height 69.3 um
Cell Area 1.6K Sg. um
Average Power Dissipation* 26.0 uW
Input Capacitance 0.025 pF
Typical Resistance™* 250K ohm

*Vop = 5.0V, Ta = 25°C, 50% duty cycle.
**See graph for details.

CURRENT vs. VO . .
v VOLTAGE Outline Drawing

30
-\|\
25 Q 2 T 'y

20

LOAD CURRENT (nA)
&

\\
N
~

0 1 2 3 4 5

|

TERMINAL VOLTAGE (V)

«—23.1 um —>|
(D)= ©°C, WORST-CASE PROCESS.

(2)= 25°C, NOMINAL PROCESS.

(3) = 70°C, WORST-CASE PROCESS.

1%
o
[=]
w
=
=3
—
—
w
(X}
D
xE
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ertek.
Cell Library

Resistor Pull-Down Load

BAMO00220

Description

is relatively high.

Cell Parameters

The BAMO00220 is a cell whose function is that of a
passive pull-down resistor. It is implemented by the use
of a single p-channel transistor whose “on” impedance A

Logic Symbol

Parameter Value Unit
Cell Width 23.1 um
Cell Height 69.3 um
Cell Area 16K Sq. um
Average Power Dissipation* 26.0 uW
Input Capacitance 0.025 pF
Typical Resistance** 250K ohm
*Vpp = 5.0V, Ta = 25°C, 50% duty cycle.
**See graph for details.
CURRENT vs. VOLTAGE . -
" Outline Drawing
A
2% J7 T 'y

2 2

-

z / @

& ==
3 /
g 10 / / 69.3 um
5
0
0 1 2 3 5
TERMINAL VOLTAGE (V) I';l — —
«—23.1 um —>!

(D= ©0°C, WORST-CASE PROCESS.
(2) = 25°c, NOMINAL PROCESS.
(® = 70°C, WORST-CASE PROCESS.
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ertek. p-Channel Pull-up Transistor
Cell Library

BAMO00055
Description Logic Symbol
The BAMO00055 is an HCMOS cell containing a single VDD
p-channel MOS transistor whose source is connected T
to Vpp and whose gate and drain are the available
connections. The primary application is for precharging
internal bus lines and selected nodes.
A——-{ P
X
Cell Parameters Function Table
Parameter Value Unit Inputs Output
Cell Width 15.4 um A X
Cell Height 693 um L Voo
Cell Area 11K Sq. um H Hi-Z
Average Power Dissipation* 0 uW/MHz H = High level.
Input Capacitance 0.030 pF L= Low level.
*Strictly load capacitance charging currents.
Outline Drawing
A X
Ly
69.3 um
imEml
A X
15.4 um -
-
(=]
=
5
—_
=}
2
=
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ertek.
Cell Library

n-Channel Pull-down Transistor

BAMO00056

Description

Cell Parameters

The BAM00056 is an HCMOS cell containing a single
n-channel MOS transistor whose source is connected
to Vss and whose gate and drain are the available con-
nections. The primary application is for discharging

internal bus lines and selected nodes.

Logic Symbol

Function Table

Parameter Value Unit Inputs Output
Cell Width 154 um A B
Cell Height 69.3 um L Hi-Z
Cell Area 1.1K Sq. um H Vss
Average Power Dissipation 0 uW/MHz H = High level.

Input Capacitance 0.030 pF L =Low level.

Outline Drawing

A X
| puj

69.3 um

A

15.4 um
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ertek. Transmission Gate
Cell Library

BAMO00070
Description Logic Symbol
The BAMO0O0070 is an HCMOS cell that performs the CLK
logic function of a feedthrough transmission gate.
Cell Parameters
Parameter Value Unit
Cell Width 308 um A X
Cell Height 69.3 um
Cell Area 21K Sq. um
Average Power Dissipation 0 uW/MHz
Input Capacitance (CLK, CLK) 0.040 pF SR
Input Capacitance (A) 0.025 pF
“ON" Resistance (Typ.) 6.7K [0}
Dynamic Characteristics Function Table
Inputs Transfer
In \ CLK CLK Impedance
H L Low (ON)
L H High (OFF)
cLK ;l_\__;l \ L L Undefined
H H Undefined
R & H = High level.
CLK K_-/-_—li ’ L = Low level.
X
—tun e tomt Outline Drawing
Propagation Delays: (in nsec): A TIRCLK X
tpHL =10 (CL) + 2 | 0 O I O
trLH =12 (CL) + 2
CLK j lr
69.3 um
ouTPUT ]
X —
<—'0N—>‘ e tOFF ——————»
Switching Delays (in nsec):
toN = torrF =2.0 nsec
Output Ramp Times: A CLKCLK X
- <——30.8 um g
Dependent upon the driving source at the transfer gate =
input. A direct connection to Vpp or Vss will result in a 3
ramp time having a time constant of RC, where R is the g
“ON” resistance of the gate and CL is the load capacitance. &
(%]
=
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§mertek Transmission Gate with Enable Inverter
Cell Librory

BAMO00071
Description Logic Symbol
The BAMO00071 is an HCMOS cell that performs the cLK
function of a feedthrough transmission gate. A positive-
true clock enable signal activates the gate.
Cell Parameters
Parameter Value Unit A X
Cell Width 30.8 um
Cell Height 69.3 um
Cell Area 21K sq. um
Average Power Dissipation* 3.0 uW/MHz
Input Capacitance (A) 0.250 pF
Input Capacitance (CLK) 0.070 pF
*Vpp = 5.0V, TaA=25°C. .
(Independent of output capacitance). Function Tab'e
. . CLK Transmission
Dynamic Characteristics Input Iimpedance

(A-X)
: \

L High (OFPF)

H Low (ON)
CLK l \ H = High level.
_J!_——\_J L= Low level.

—1tpLH [e-tPHL

Outline Drawing
Propagation Delays (in nsec):

tPHL=10 (CL) + 3 A CLK X

LI
tPLH=12 (CU + 3 U
CLK jr lr
69.3 um
OUTPUT
X —
et tON — toFF
Switching Delays (in nsec):
ton = torF = 5.0 nsec - OO
Output Ramp Times: A CLK X |
30.8 ym—bl

Dependent upon the driving source at the transfer gate
input. A direct connection to Vpp or Vss will result in a
ramp time having a time constant of RC, where R is the
“ON” resistance of the gate and CL is the load capacitance.

14-14



Life Support Policy:

Synertek products are not authorized for use as critical components in
life support devices or systems without the express written approval of
Synertek. As used herein:

1. Life support devices or systems are devices or systems which, (a)
are intended for surgical implant into the body, or (b) support or
sustain life, and whose failure to perform, when properly used in
accordance with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury to the user.

2. A critical component is any component of a life support device or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

The information contained in this document has been carefully checked and is believed to be reliable; however, Synertek shall not be responsible for
any loss or damage of whatever nature resulting from the use of, or reliance upon, the information contained in this document. Synertek makes no
guarantee or warranty concerning the accuracy of such information, and this document does not in any way extend Synertek’s warranty on any
product beyond that set forth in Synertek’s standard terms and conditions of sale. Synertek does not guarantee that the use of any information
contained herein will not infringe upon the patent or other rights of third parties, and no patent or other license is implied hereby. Synertek reserves
the right to make changes in the product without notification which would render the information contained in this document obsolete or inaccurate.
Please contact Synertek for the latest information concerning this product.

1393-5K-5/84
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