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RICOH CORP/ ELECTRONIC No.86.0] 311086

I‘[I @ @ [H] CMOS STANDARD CELL

RSC-20 Series

MGENERAL DESCRIPTION

RSC.20 series is a Standard Cell series using 2um silicon gate

BFEATURES

* Ad d CMOS Technology
for high Speed, High Density and Low
Power Dissipation.

* Abundant Cell Library for Easy Design.

« Full CAD Support System.

* Various CAD Interface Support.
(FUTURE NET, MENTOR IDEA 1000,
DAISY LOGICIAN etc.)

CMOS with double layer metal interconnection.
It is possible to develop full custom LSIs quickly by utilizing the
full CAD support system and the abundant function cell library.
RSC-20 series also allows user to utilize the one chip system
easily and utilize high-speed, high-reliability and cost-reduction.

I STANDARD FUNCTIONAL SPECIFICATION * 1

GRIDCOUNT #2| GATE COUNT | 1/0 COUNT AVAILABLE PACKAGE
{internal cells) (typical) (maximum) DIP FLAT PLCC PGA
200X 20 900 40 14, 16, 18, 20, 22, 24, 28,40 44 18, 20, 28, 44 68
300X 30 1900 60 24, 28,40, 42, 48,64-S 44, 60 18, 20, 28, 44,68 68
40040 3250 80 24, 28,40, 42,48,64-S 44, 60, 80 20,28, 44,68, 84 68, 84
50050 4700 100 40, 42,48,64-S 80, 100 28,44, 68,84 68, 84,100
60060 6250 120 40, 48,64-S 80,100 44,68, 84 68, 84,100,120
%1+ - This table indicates nominal value for reference purpose, because routing area is depend on the complexity of designed circuit.
*2 - - GRID COUNT = COLUMN GRID number X ROW GRID number
SABSOLUTE MAXIMUM RATINGS
Symbol Parameters Condition Limits Units
Vee Supply Voltage —-03~7 v
Vi Input Voltage With respect to GND —0.3 ~ Vee+0.3 A
Vo Output Voltage —0.3 ~ Vee+0.3 v
Topr Operating Ambient Temperature 0~70 T
Tstg Storage Temperature —40 ~ 125 T
M ELECTRICAL CHARACTERISTICS
10 CELL'S DC ELECTRICAL CHARACTERISTICS(Ta=0~70C, V/ce’=5Vj: 10%)
Limits
Symbol Parameters Measuring Condition - Units
Min. Typ. Max.
Vi Input “H” Voltage(TTL compatible) 20 Vee+03 v
Vi Input “L™ Voltage (TTL compatible) —03 08 v
Vou Output “H" Voltage lon = —4mA 24 v
Vor Output “L" Voltage Tor = 4mA 04 \4
(7] Input Leakage Current Vi = 0~Vee —-10 10 HA
Iuo Qutput Leakage Current Vo= 0~Vcc —10 10 1A
AC ELECTRICAL CHARACTERISTICS(Ta=0~70°C, Vece=5V10%)
) . . Limits X
Symbol Parameters . Measuring Cond M Tre. Moe Units
tpdo Output Buffer's Delay Time Cr=50pF 5.9 ns
tpdi Input Buffer’s Delay Time FAN OUT=1, Wire length= 3mm 2.9 ns
tpd Internal Gate's Delay Time FAN OUT= 3, Wire length= 3mm 2.0 ns
taccl RAM's Address Access Time FAN OUT= 3, Wire length= 3mm 50 ns
tace2 ROM's Address Access Time FAN OUT= 3, Wire length= 3mm 50 ns
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RICOH CORP/ ELECTRONIC

EDEVELOPMENT FLOW CHART
{USER)

« SYSTEM DESIGN
+ INVESTIGATE

(RICOH) T-42-11-09

DESIGN MANUAL

«¢—1—— CELL LIBRARY

% - LOGIC DESIGN

+ NETWORK ENTRY
+ TEST PATTERN ENTRY

- DESIGN RULE CHECK

+ LOGIC SIMULATION

- TIMING SPEC, DETERMINATION

CAD
INTERFACE

« LOGIC SIMULATION
- FAULT SIMULATION

\J

* AUTOMATIC PLACEMENT/ROUTING

+ RE SIMULATION & VERIFICATION

CONFIRM

- MASK TOOLING - TEST PROGRAM GENERATION

I;l TESTING ]
|

EPACKAGE
DIP 14,16, 18. 20, 22, 24, 28,

40, 42, 48, 64-shrink PIN

PLCC 18.20, 28, 44,68, 84 PIN

MASS PRODUCTION

FLAT 44,60, 80,100 PIN

PGA 68.84.100.120 IN

—RICOHH
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CMOS STANDARD CELL RSC-20 series
CELL LIST

STD CELL

RICOH CORP/ ELECTRONIC

T-42-11-09

1/O CELL

MEMORY

_FNPUT BUFFER Ir——l?ﬂVERTER ] ‘——-{ SHIFT REGISTER

SRAM|

—‘ OUTPUT BUFFER |

L

———{DECODER ) 1

BUFFER MROMW

—

INPUT AND
OUTPUT BUFFER

NAND

T

MULTIPLEXER |

I I

- Ton

AND

——|7COUNTER l

EXCLUSIVE

AND-NOR

OR-NAND

FLIP-FLOP

RIGOM—
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STANDARD CELL RSC-20 CELL LIST

1/0 CELLS _
T=42-11~09

INPUT BUFFER —— STANDARD CELL FUNCTION

INTO1 TTL Compatible Inverter

INTO2 TTL Buffer
OUTPUT BUFFER OUTTSLP  Inverter

OPENSLP  Open Drain Output

OPENSL

OUTTSL Buffer
OUTPUT AND — STANDARD IOTSLP TTL Compatible Inverter & 3-State Output
INPUT BUFFER TOTSL TTL Compatible Buffer & 3-State Output

—RIGOR
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STANDARD CELL RSC-20 CELL LIST

- RICOH CORP/ ELECTRONIC

| INVERTER STANDARD |——{ NVl Iaverter T-42-11-09
NBUF03 Power Inverter (X3)
NBUF04 Power Inverter (X4)
3.STATE TINVBF 3-State Inverter
TBF368 Quad 3-State Inverter
M368C Quad 3-State Inverter
- M240C Octal 3-State Inverter (741L5240)
M540C Octal 3-State Inverter (741.8540)
BUFFER STANDARD I—— BUF01 Buffer
r BUF11 Buffer
POWER Type BUF13 Power Buffer (X3)
BUF04 Power Buffer (X4)
3BUF02 3-State Buffer Driver
M12s5C 3-State Buffer
M367C Quad 3-State Buffer
M244C Octal 3-State Buffer (7415244)
M245C Octal 3-State Bus Transceiver (74L5245)
M541C Octal 3-State Buffer (741LS541)
M640C . Octal 3-State Bus Transceiver (74LS640)
NAND STANDARD [———— NANDO2  2-Input

NANDO3 3-Input
NANDO4 4-Input
NANDOS 5-Input
NANDOS 8-Input
NAND13 13-Input

TNAN12 12-Input NAND with 3-State Output

[ Nor |—{sTaNDARD |——— NoRro2 2-Input

NORO3 3-Input
NORO4 4-Input
NOROS S-Input
NORO8 8-Input
AND ANDO2 2-Input
ANDO3 3-Input
ANDO4 4-Input
OR ORO2 2-Input
ORO3 3-Input
ORO04 4-Input

EXCLUSIVE XOR02 2-Input Exclusive OR

XNORO02 2-Input Exclusive NOR

AND-NOR AOI21 2-AND-NOR

AOI31 3-AND-NOR
AOI22 2-Input, 2-Wide
AOQI23 2-Input, 3-Wide
AOI24 2-Input, 4-Wide
OR-NAND [ﬁ 0AI21 2-OR-NAND
0AI31 3-OR-NAND
OAI22 2-Input, 2-Wide
0OAI23 2-Input, 3-Wide
[ 0AI24 2-Input, 4-Wide

RIGOH—
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STANDARD CELL RSC-20 CELL LIST

RICOH CORP/ ELECTRONIC

FLIP-FLOP —'LA&J—— DLG0O Gated 1.
DLGOD ~ Gate [—42-11-09

Gated (Active L)
NDLGOR Gated, with Reset B
NLNGOR Gated (Active L), with Reset B

RS-LATCH RSLT RS-Latch

NRSLT RS-Latch B
M279C (81,82, R)
D-FF DFFC00 Clocked

NDCOR Clocked, with Reset B
NDCOS Clocked, with Set B
NDCSR Clocked, with Set B & Resat B

N74NC Clocked (Active L), with Set B & Reset B
M175C Quad D-FF with Reset B

M273C Octal D-Type Flip-Flop (74LS273)
M374C Octal D-FF with Reset B (M4LS374)

JK-FF JKC00 Clocked

NJKCOR Clocked, with Reset B

NJKCOS Clocked, with Set B

NJKCSR Clocked, with Set B & Reset B

M112C Clocked (Active L), with Sat B & Reset B

o

—RIGORN
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STANDARD CELL RSC-20 CELL LIST

BLOCK RICOH CORP/ ELECTRONIC

SHIFT REGISTER M9SsC 4 Bit Shift Register (74LS95) 1=42-11-09
M295C 4 Bit Shift Register with 3-State Output (74L8295)
M164C 8 Bit Parallel Output Serial Shift Register (741L.5164)
M165C Parallel Load 8 Bit Shift Register (74L5165)

M166C 8 Bit Shift Register (74LS166)

DECODER M139C 2 to 4 Decoder (74L5139)
M155C Dual 2 to 4 Decoder

M138C Gated 3 to 8 Decoder (74LS138)
M154C 4 to 16 Decoder (74LS154)

M42C Bed to Decimal Decoder (7442)

]

MULTIPLEXER M157C Quad 2 Bit Gated Non Inverting Mux

M158C Quad 2 Bit Gated Inverting Mux

M257C Quad 2 Bit Gated Non Inverting Mux with 3-State Output
M258C  Quad 2.Bit Gated Inverting Mux with 3-State Output

M153C  Dual 4 Bit Gated Non Inverting Mux

M352C  Dual 4 Bit Gated Inverting Mux

M353C Dual 4 Bit Gated Inverting Mux-with 3-State Qutput

M253C  Dual 4 Bit Gated Non Inverting Mux with 3-State Qutput (74LS253)
M251C 8 Bit Gated Mux with 3-State Output (74L8251)

M151C 8 Bit Gated Mux ’
M152C 8 Bit Inverting Mux

M150C 16 Bit Gated Inverting Mux (74L8150)

COUNTER SYNCHRONOUS M393S8C Synchronous 4 Bit Binary Counter
COUNTER M161D Synchronous 4 Bit Binary Counter (74LS161)
M163D Synchronous 4 Bit Binary Counter (74LS163)
TTL/CMOS MSI J—M%c 4 Bit Binary Counter ]

RIGOK—
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STANDARD CELL RSC-20 CELL LIST

MEMORY

RICOH CORP/ ELECTRONIC

T-42-11-09

| ASYNCHRONOUS SRAM |—— COMPILED CELL
Data (D) ~ 2<D<8,D=16
Words (W) 32£W< 1024 (D=2,3,5,6,7, 16)
32E W< 2048 (D=8)
32 € W< 4096 (D=4)
MAX. Size 16 K bit
| SYNCHRONOUS SRAM * |——{ COMPILED CELL
Data 2 bit ~ 64 bit
* under development
Words 8 ~2048 (2 < bits £ 16)
8~ 1024 (17 < bits £ 32)
8~ 512 (33 < bits < 64)
MAX., Size 32 K bit
MROM b compiepcere ,
Data 2~16
Words 128~32K
MAX. Size 64 K bit

—RIGOMH
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