














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VREF 

Ll 
VAA +5 vcc 

SC11471/476/478 
+Cl (44 Pin PLCC) 

+cs 
IREF 

RSET= 1"22 
COMP Zl IREF 

VIN 

GND GROUND 

Rl R2 R3 v 

IOR 
} TOVIDEO 

IOG _ CONNECTOR 

108 

LOCATION DESCRIPTION VENDOR PART NUMBER 

Cl-C5 0.1 µF Ceramic Capacitor Erie RPE112Z5U104M50V 
C6 10 µF Tantalum Capacitor Mallory CSR13G106KM 
C7 47 µF Tantalum Capacitor Mallory CSR13F476KM 
CB 1 µF Capacitor Mallory CSR13G105KM 
RSET 1 % Metal Film Resistor Dale CMF-55C 
L1 Ferrite Bead Fair-Rite 2743001111 
Zl Adjustable Regulator National Semiconductor LM337LZ 
RI, R2,R3 75 Q 1 % Metal Film Resistor Dale CMF-55C 

Note: The above listed vendor numbers are listed only as a guide. Substitution of devices with 
similar characteristics will not affect the performance of the SCl 1471I476/ 478. 

LOCATION 

Cl-C4 
cs 
C6 
C7 
L1 
RI, R2,R3 
Zl 
RSET 

Figure 4. Typical Connection Diagram and Parts List 
(External Current Reference) 

SC11476 
(28-Pin DIP) 

VAA 

+CB 

RSET- +cs 
IREF 

ADJ 
Zl 
VIN 

Rl R2 R3 

+SVCC 

IOR -} TO VIDEO 
JOG >-------------+---· CONNECTOR 

108 t--------------· 

DESCRIPTION VENDOR PART NUMBER 

0.1 µF Ceramic Capacitor Erie RPE112Z5U104M50V 
10 µF Tantalum Capacitor Mallory CSR13G106KM 
47 µF Tantalum Capacitor Mallory CSR13F476KM 
1 µF Capacitor Mallory CSR13G105KM 
Ferrite Bead Fair-Rite 2743001111 
75 Q 1 % Metal Film Resistor Dale CMF-55C 
Adjustable Regulator National Semiconductor LM337LZ 
1 % Metal Film Resistor Dale CMF-55C 

Note: The above listed vendor numbers are listed only as a guide. Substitution of devices with 
similar characteristics will not affect the performance of the SCl 1476. 

Figure 5. Typical Connection Diagram and Parts List 
(External Current Reference) 

00 
n ....... 
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~ ABSOLUTE MAXIMUM RATINGS 

~ 
.-4 
u 
tJ:J 

~ 
.-4 u 
U".l 

~ 
""1 

~ 
u 
tJ:J 

V AA (measured to GND) +7.0V 

Voltage on Any Digital Pin -0.5 V to VAA + 0.5 V 

Analog Output Short Grcuit Duration to any Power Supply or Common (!SC) Indefinite 

Ambient Operating Temperature (TA) -55 to + 125°C 

Storage Temperature (TS) -65 to + 150°C 

Junction Temperature (TJ) +150°C 

Vapor Phase Soldering (2 minutes) TVSOL TBD 

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

OPERATING CONDITIONS MIN TYP MAX UNITS 

Power Supply (V AA) 
80, 66 MHz PRVTS +4.75 5.0 5.25 v 
50, 35 MHz PRVTS +4.5 5.0 5.5 v 

Ambient Operating Temperature (TA) 0 25 70 oc 
Output Load (RL) 37.5 Q 

Voltage Reference (VREF) +1.14 1.235 1.26 v 
Current Reference (!REF) 

Standard RS-343A -3 -8.39 -10 mA 
PS/2 Compatible -3 -8.88 -10 mA 
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DC ELECTRICAL CHARACTERISTICS 

DESCRIPTION PARAMETER MIN TYP MAX UNITS 

Resolution (each DAC) 
SCl 1478 8 8 8 Bits 

SCll 471/ 476 6 6 6 Bits 

Accuracy (each DAC) 
Integral Linearity Error IL 

SC11478 ±1 LSB 

SC11476 ±1/2 LSB 

SC11471 ±1/4 LSB 

Differential Linearity Error DL 
SC11478 ±1 LSB 

SC11476 ±1/2 LSB 

SC11471 ±1/4 LSB 

Gray Scale Error ±5 % Gray Scale 

Monotonicity guaranteed 

Coding Binary 

Digital In puts 
Input High Voltage VIH 2.0 V AA+ 0.5 v 
Input Low Voltage VIL GND--0.5 0.8 v 
Input High Current (VIN = 2.4 V) 1rH 1 µA 

Input Low Current (VIN= 0.4 V) ]IL -1 µA 

Input Capacitance CIN 7 pF 

(f = 1 MHz, VIN = 2.4 V) 

Digital Outputs 
Output High Voltage YOH 2.4 v 

(!OH = -4QO µA) 
Output Low Voltage VOL 0.4 v 

(IOL = 3.2 mA) 
3-State Current 1oz 50 µA 

Output Capacitance CD OUT 7 pF 

Analog Outputs 
Gray Scale Current Range 20 mA 

Output Current (Standard RS-343A) I 
White Level Relative to Black* 16.74 17.62 18.50 mA 

Black Level Relative to Blank 
SC11471/478 

SETUP =VAA 0.95 1.44 1.90 mA 

SETUP=GND 0 5 50 µA 

SC11476 0 0 0 µA 

Blank Level 
SC11471/478 6.29 7.62 8.96 mA 

SC11476 0 5 50 µA 

Sync Level (SC11471/478 only) 0 5 50 µA 

LSB Size 
SCl 1478 (8/6 =Logical One) 69.l µA 

SC11471/476 279.68 µA 

DAC to DAC Matching 2 5 % 

Output Compliance voc -1.0 +1.5 v 
Output lmpedence RA OUT 10 k.Q 

Output Capacitance CA OUT 30 pF 

(f = 1 MHz, !OUT= 0 mA) 

Voltage Reference Input Current IVREF 10 µA 

Power Supply Rejection Ratio PSRR 0.5 % I %6.VAA 

(COMP= 0.1µF,f=1 KHz) 
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ANALOG OUTPUT LEVELS-PIS 2 COMPATIBILITY 

PARAMETER SYMBOL MIN TYP MAX UNITS 

Analog Outputs 

Output Current 

White Level Relative to Black 18.00 18.65 20.00 mA 

Black Level Relative to Blank 

SC11471/478 

SETUP=VAA 1.01 151 2.0 mA 

SETUP=GND 0 5 50 µA 

SC11476 0 5 50 µA 

Blank Level 

SC11471/478 6.6 8 9.4 mA 

SC11476 0 5 50 µA 

Sync Level (SC11471/478 only) 0 5 50 µA 

Test conditions to generate PS/2 compatible video signals (unless otherwise specified): "Recommended Operating 
Conditions" using external voltage reference with RSET = 140 n, VREF = 1.235 V, SETUP= VAA, 8/6 =Logical one. 
For 28-pin DIP version of the SCl 1476, !REF = -8.88 mA. 

Test conditions to generate RS-343A standard video signals (unless otherwise specified): "Recommended Operating 
Conditions" using external voltage reference with RSET = 147 n, VREF = 1.235 V, SETUP= VAA, 8/6 =Logical one. 
For 28-pin DIP version of the SCl 1476, !REF = -8.39 mA. As the above parameters are guaranteed over the full 
temperature range, temperature coefficients are not specified or required. 

* Since the SCl 1471/476 have 6-bit DA Cs (and the SCl 1478 in the 6-bit mode), the output levels are approximately 1.5% 
lower than these values. 
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AC ELECTRICAL CHARACTERISTICS 

80 MHZ DEVICES 66 MHZ DEVICES 

PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS 

Clock Rate Fmax 80 66 MHz 

RSO-RS2 Setup Time 1 10 10 ns 
RSO-RS2 Hold Time 2 10 10 ns 

-
RD Asserted to Data Bus Driven 3 5 5 ns 
RD Asserted to Data Valid 4 40 40 ns 
RD Negated to Data Bus 3-Stated 5 20 20 ns 
Read Data Hold Time 6 5 5 ns 

Write Data Setup 7 10 10 ns 
Write Data Hold Time 8 10 10 ns 

--
RD, WR Pulse Width Low 9 50 50 ns 
RD, WR Pulse Width High 10 4•P13 4•P13 ns 

Pixel and Control Setup Time 11 3 3 ns 
Pixel and Control Hold Time 12 3 3 ns 

Clock Cycle Time (P13) 13 12.5 15.5 ns 
Clock Pulse Width High Time 14 4 5 ns 
Clock Pulse Width Low Time 15 4 5 ns 

Analog Output Delay 16 30 30 ns 
Analog Output Rise/Fall Time 17 3 3 ns 
Analog Output Settling Time* 18 13 13 ns 
Clock and Data Feedthrough* -30 -30 dB 
Glitch Impulse* 75 75 pV-sec 
DAC to DAC Crosstalk -23 -23 dB 
Analog Output Skew 2 2 ns I 
Pipeline Delay 4 4 4 4 4 4 Clocks 

VAA Supply Current•• !AA 180 220 180 220 mA 

See test conditions on the next page. 
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50 MHZ DEVICES 35 MHZ DEVICES 

PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS 

OockRate Fm ax 50 35 MHz 

RSO-RS2 Setup Time 1 10 10 ns 
RSO-RS2 Hold Time 2 10 10 ns 

RD Asserted to Data Bus Driven 3 5 5 ns 
RD Asserted to Data Valid 4 40 40 ns 
RD Negated to Data Bus 3-Stated 5 20 20 ns 
Read Data Hold Time 6 5 5 ns 

Write Data Setup 7 10 10 ns 
Write Data Hold Time 8 10 10 ns 

RD, WR Pulse Width Low 9 50 50 ns 
RD, WR Pulse Width High 10 4•P13 4•P13 ns 

Pixel and Control Setup Time 11 3 3 ns 
Pixel and Control Hold Time 12 3 3 ns 

Oock Cycle Time (P13) 13 20 28 ns 
Clock Pulse Width High Time 14 6 7 ns 
Clock Pulse Width Low Time 15 6 9 ns 

Analog Output Delay 16 30 30 ns 
Analog Output Rise/Fall Time 17 3 3 ns 
Analog Output Settling Time• 18 20 28 ns 
Clock and Data Feedthrough• -30 -30 dB 
Glitch Impulse• 75 75 pV-sec 
DAC to DAC Crosstalk -23 -23 dB 
Analog Output Skew 2 2 ns 

Pipeline Delay 4 4 4 4 4 4 Clocks 

VAA Supply Current** !AA 180 220 180 220 mA 

Test conditions: "R_:commended Operating Conditions" using external voltage reference with RSET = 147 Q, V REF= 1.235 V, 
SETUP= VAA, 8/6 =Logical one. for 28-pin DIP version of SC11476, !REF= -8.39 mA. TTL input values are 0 to 3 V, with 
input rise/ fall times ~ 3 ns, measured between the 10% and 90% points. Timing reference points at 50% for inputs and 
outputs. Analog output load~ 10 pF, DO-D7 output load~ 50 pF. See timing notes in Figures 6 and 7. 

• Clock and data feedthrough is a function of the amount of overshoot and undershoot on the digital inputs. For this test, 
the digital inputs have a lk Q resistor to ground and are driven by 74HC logic. Settling time does not include clock and 
data feedthrough. Glitch impulse includes clock and data feedthrough, -3 dB test bandwidth = 2x clock rate. 

•• At Fmax. !AA (typ) at V AA= 5.0 V. !AA (max) at V AA= 5.25 V. 
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TIMING WAVEFORMS 

RSO, RS1, RS2 

RD.WR 

READ (DO-D7) 

WRITE (DO-D7) 

Figure 6. MPU Read/Write Timing 

CLOCK 

PO-P7, OLO-OL3, 

IOR, IOG, 108 

16 i:=...i_ 
[.-1 18 

------+~ 
Note 1: Output delay measured from the 50% point of the rising edge of 

CLOCK to the 50% point of full scale transition. 

Note 2: Settling time measured from the 50% point of full scale transition to 
the output remaining within± 1 LSB. (SC11478), ± 1/4 LSB 
(SC11471), or± 1/2 LSB (SC11476). 

Note 3: Output rise/fall time measured between the 10% and 90% points of 
full scale transition. 

Figure 7. Video Input/Output Timing 

I 
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~ ORDERING INFORMATION 

::::: 
u 
(/'J 

~ 
~ 

B 
~ ..,. 
::::: 
u 
(/'J 

PART NO. 

SC11471CV-80 

SC11471CV-66 

SC11471CV-50 

SC11471CV-35 

SC11476CV-66 

SC11476CV-50 

SC11476CV-35 

SC11476CN-66 

SC11476CN-50 

SC11476CN-35 

SC11478CV-80 

SC11478CV-66 

SC11478CV-50 

SC11478CV-35 
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COLOR 
PALETTE 

RAM 

256 x 18 

256 x 18 

256 x 18 

256x18 

256 x 18 

256x18 

256x18 

256x18 

256x18 

256x18 

256x24 

256x 24 

256 x24 

256x 24 

OVERLAY 
PALETTE 

15x18 

15x18 

15 x 18 

15x18 

-
-
-

-
-
-

15 x 24 

15 x 24 

15 x24 

15 x24 

SYNC. AMBIENT 
GENERATION SPEED PACKAGE TEMP. 

RANGE 

yes 80MHz 44-pin Plastic J-Lead 0° to +70°C. 

yes 66MHz 44-pin Plastic }-Lead 0° to +70°C. 

yes 50MHz 44-pin Plastic }-Lead 0° to +70°C. 

yes 35MHz 44-pin Plastic }-Lead 0° to +70°C. 

no 66MHz 44-pin Plastic J-Lead 0° to +70°C. 

no 50MHz 44-pin Plastic J-Lead 0° to +70°C. 

no 35MHz 44-pin Plastic }-Lead 0° to +70°C. 

no 66MHz 28-pin 0.6" Plastic DIP 0° to +70°C. 

no 50MHz 28-pin 0.6" Plastic DIP 0° to +70°C. 

no 35MHz 28-pin 0.6'' Plastic DIP 0° to +70°C. 

yes 80MHz 44-pin Plastic }-Lead 0° to +70°C. 

yes 66MHz 44-pin Plastic }-Lead 0° to +70°C. 

yes 50MHz 44-pin Plastic }-Lead 0° to +70°C. 

yes 35MHz 44-pin Plastic J-Lead 0° to +70°C. 



_.111" 

~ .. ; 
SIERRA SEMICONDUCTOR 

FEATURES 

D 321< HiColor™ Mode (Hard­
ware/Software Selectable) 

D 80 MHz Pipelined Operation­
Psuedo-color mode 

D 40 MHz Pipelined Operation­
HiColor™ Mode 

D Triple 6-bit or 8-bit DI A 
Converters 

D Supports 15-bit HiColor RGB 
inputs and 8-bit Pseudo-Color 

D Analog Output Comparators 
D On-chip Voltage Reference 
D Anti-Sparkle Circuitry 
D 15 Overlay Registers 

(SCl 1481/SCl1488) 

GENERAL DESCRIPTION 

The SC11481, SC11486 and 
SC11488 are pin-compatible and 
software-compatible with the 
SC11471, SC11476 and SC11478 
Color Palettes designed specifically 
for Personal System/2"' compatible 
color graphics. The SCl 1486 is also 
available in a 28-pin DIP package 
that is pin compatible with the 
IMSGl 71/IMSGl76. 

BLOCK DIAGRAM 
VM 

CLOCK 

P0-1'7 ---11----1 

SYNC _ __,,__ __ , 

LATCH 
BLANK ---11----1 

OLO-OL3 ---11----+I 

COMMAND 
REGISTER 

ADDRESS 
REGISTER 

ADVANCE INFORMATION 

SC11481/SC11486/SC11488 
32K HiColor™ /80 MHz 256 Palette 

For Personal System/2™ 

D 256 Word Color Palette RAM 
D RS-343A/RS-170 Compatible 

Outputs 
D Sync on all Three Channels 

(SCl 1481/SCl1488) 
D Programmable Pedestal 

(SC11481/SC11488) 
D Standard MPU Interface 
D +5V CMOS Monolithic (EPI) 

Construction 
D Available Clock Rates FOR 

Pseudo-Color 
• 80 MHz • 50 MHz 
• 66 MHz • 35 MHz 

The SC11481/SC11486/SC11488 
supports 15-bit Hi Color™ and8-bit 
pseudo-color. The HiColor™ 
mode provides the ability to dis­
play 32K colors simultaneously. It 
is specifically tailored to work with 
the Tseng Labs ET4000 VGA con­
troller chip in the high-color mode. 

The SC11481 has a 256 x 18 color 

GND VREF 

44·PIN PLCC PACKAGE 

6 1 40 7039 
17 29 

18 28 

SC11481CV 
SC11486CV 
SC11488CV 

28·PIN DIP PACKAGE 

28 
27 
26 

4 25 
5 24 
6 23 
7 22 
8 21 
9 20 

10 19 
11 18 
12 17 
13 16 
14 15 ._ __ ..r 

SC11486CN 

lookup table with triple 6-bit video 
DI A converters. The SCl 1488 has a 
256 x 24 color lookup table with 
triple 8-bitvideo DI A converters. It 

IREF 

REFERENCE 
AMPLIFIER 

~------~---------- OPA 

(6)8 

256 x 18(24) 
COLOR PALETTE 

RAM 

G 

(6)8 

B 

(6)8 

--------- COMP 

>-----~----.-.IOR 

>-------+-__.. _ _.IOG 

COMPARE 
SETUP 

1--11---+ SENSE 
____ .... 

BUS CONTROL 

.._ ____ ..._ ___ _. ___ -+----~ 

DO-D7 RD WR RSO RSl RS2 816 

,..., 
Personal System/2 is a trademark of I BM. 

691 



may be configured for either 6 bits 
or 8 bits per color operation. 

The SC11481 and SC11488 also in­
clude 15 overlay registers to pro­
vide for overlaying cursors, grids, 
menus, EGA emulation, etc. Sync 
generation on all three channels, a 
programmable pedestal (0 or 
7.SIRE), and use of either an exter­
nal voltage or current reference is 
also supported. 

The SC11486 is similar to the 
SC11481, but has no overlays or 

FUNCTIONAL DESCRIPTION 

MPU Interface 

As illustrated in the functional 
block diagram, the SC11481/486/ 
488 supports a standard MPU bus 
interface, allowing the MPU direct 
access to the color palette RAM and 
overlay color registers. 

The RSO-RS2 select inputs specify 
whether the MPU is accessing the 
address register, color palette 
RAM, overlay registers, command 
registers, or read mask register, as 
shown in Table 1. The 8-bit address 
register is used to address the color 
palette RAM and overlay registers, 
eliminating the requirement for 
external address multiplexers. 

RS2 RS1 RSO Addressed by MPU 

0 0 0 Address register 
(RAM write mode) 

0 1 1 Address register 
(RAM read mode) 

0 0 1 Color palette RAM 
0 1 0 Pixel read mask 

register 

1 0 0 Address register 
(overlay write mode) 

1 1 1 Address register 
(overlay read mode) 

1 0 1 Overlay registers 
1 1 0 Command Register 

Table 1. Control Input Truth Table 

Writing Color Palette RAM and 
Overlay Color Data 

To write color data, the MPU writes 
the address register (selecting RAM 
write or overlay write mode) with 
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sync information on the analog 
outputs. 

On-chip analog comparators are 
included to simplify diagnostics 
and debugging, with the resulting 
output onto the SENSE pin. Also 
included is an on-chip voltage 
reference to simplify using the 
device. 

When the HiColor™ mode is not 
activated, SC11481/486/488 be­
have exactly as SC11471/476/478 
with anti-sparkle capabilities, on 

the address of either the color 
palette RAM location or the overlay 
location to be modified. The MPU 
performs three successive write 
cycles (6 or 8 bits each of red, green, 
and blue), using RSO-RS2 to select 
either the color palette RAM or the 
overlay registers. After the blue 
write cycle, the three bytes of color 
information are concatenated into a 
24-bit word (18-bit word for the 
SC11481/486) and written to the 
location specified by the address 
register. The address register then 
increments to the next location 
which MPU may modify by simply 
writing another sequence of red, 
green and blue data. A block of 
color values in consecutive 
locations may be written to by 
writing the start address and 
performing continuous R, G, B 
write cycles until the entire block 
has been written. 

Reading Color Palette RAM 
and Overlay Color Data 

To read color data, the MPU loads 
the address register (selecting RAM 
or overlay read mode) with the 
address of the color palette RAM 
location or overlay register to be 
read. The contents of the color 
palette RAM at the specified 
address are copied into the RGB 
registers and the address register is 
incremented to the next RAM 
location. The MPU performs three 
successive read cycles (6 or 8 bits 
each of red, green, and blue), using 

chip voltage/ current reference, 
and analog comparators. 

The SC11481/486/488 generate 
RS-343A compatible red, green, 
and blue video signals, and are 
capable of driving doubly­
terrninated 75 Q coax directly, and 
generate RS-170 compatible video 
signals into a singly-terminated 75 
Ohm load, without requiring 
external buffering. 

RSO-RS2 to select either the color 
palette RAM or overlay registers. 
Following the blue read cycle, the 
contents of the color palette RAM or 
the contents of the overlay location 
specified by the address register 
are copied into the R, G, B registers 
and the address register gets 
incrementedagain. Ablockofcolor 
values in consecutive locations may 
be read by writing the start address 
and performing continuous R, G, B 
read cycles until the entire block 
has been read. 

Additional lnfonnation 

When accessing the color palette 
RAM, the address register resets to 
$00 following a blue read or write 
cycle to RAM location $FF. When 
accessing the overlay color 
registers, the address register 
increments following a blue read or 
write cycle. However, while 
accessing the overlay color 
registers, the four most significant 
bits of the address register 
(ADDR4-7) are ignored. 

The MPU interface operates 
asynchronously to the pixel clock. 
Data transfers between the color 
palette RAM/ overlay registers and 
the color registers (R, G, and Bin the 
block diagram) are synchronized 
by internal logic, and occur in the 
period between MPU accesses. 



To reduce noticeable sparkling on 
the CRT screen during MPU access 
to the color palette RAMS or the 
overlay registers, an internal anti­
sparkle logic is implemented to 
maintain the previous output color 
data on the three DI A Converters 
output while the transfer between 
the color look-up table RAMS and 
the RGB registers occurs. 

To keep track of the red, green, and 
blue read/write cycles, the address 
register has two additional bits 
(ADDRa, ADD Rb) that count mod­
ulo three, as shown in Tab le 2 . They 
are reset to zero when the MPU 
writes to the address register, and 
are not reset to zero when the MPU 
reads the address register. The 
MPU does not have access to these 
bits. The other eight bits of the 
address register, incremented fol­
lowing a blue read or write cycle, 
(ADDR0-7) are accessible to the 
MPU, and are used to address color 
palette RAM locations and overlay 
registers, as shown in Table 2. 
ADDRO is the LSB when the MPU is 
accessing the RAM or overlay regis­
ters. The MPU may read the 
address register at any time with­
out modifying its contents or the 
existing read/write mode. 

SC11481/486 Data Bus 
Interface 

Color data is contained on the 
lower six bits of the data bus, with 
DO being the LSB and D5 the MSB 
of color data. When writing color 
data, D6 and D7 are ignored. Dur­
ing color read cycles, D6 and D7 
will be a logical zero. 

SC11488 Data Bus Interface 

On the SC11488, the 8/6 control 
input is used to specify whether the 
MPlf is reading and writing 8-ljts 
(8/6 =logical one) or 6-bits (8/6 = 
logical zero) of color information 
each cycle. 

For 8-bit operation, DO is the LSB 
and D7 is the MSB of color data. 

For 6-bit operation (and also when 
using the SCll 481I486), color data 

is contained on the lower six bits of 
the data bus, with DO being the LSB 
and D5 the MSB of color data. When 
writing color data, D6 and D7 are 
ignored. During color read cycles, 
D6 and D7 will be a logical zero. 
Note that in the 6-bit mode, the 
SC11488's full scale output current 
will be about 1.5% lower than when 
it is in the 8-bit mode. This is due to 
the 2 LSBs of each 8-bit DAC always 
being logic zero in the 6-bit mode. 

Color Modes 

Two color modes are supported by 
the SC11481/486/488: 8-bit 
psuedo-color and 16-bit high­
color. The mode of operation is 
determined either by the command 
register or by the HICOL pin. 

HiColorrM Mode 

When the HiColor™ mode is acti­
vated, the input stage accepts 16-
bits of pixel information from the 
pixel select lines PO-P7, by latching 
the lower 8 bits on the rising edge, 
and the upper 8 bits on the falling 
edge of the pixel clock. The two 
bytes form a 16 bit word which is 
used as a direct input to the triple 
video DACs. The color palette 
RAM and pixel read mask register 
are bypassed. 

HiColor™ Mode Data Format 

The data captured on the rising 
edge of the pixel clock constitute 
the LSB (B7-BO) and the data cap­
tured on the falling edge of the pixel 
clock constitute the MSB (B15-B8) 
bytes of the color data. The 16 bit 
word (B15-BO) is assigned to the 
color DA Cs in the following format: 

B14 - B10 RedDAC 

B7-B5 GreenDAC 

B4- BO BlueDAC 

B15 Ignored 

The three LSBs of all three DA Cs are 
forced to zero. 

SENSE Output 

SENSE is a logical zero if one or 
more of the !OR, IOG, and IOB 

outputs have exceeded the internal CJl 
voltage reference level (335 mV). Q 
This output is used to determinethe ~ 
Presence of a CRT monitor and via ~ 

c::: diagnostic code, the difference be- CJl 
tween a loaded or unloaded RGB (") 
line can be discerned. The 335 m V 
reference has a ±5% tolerance 
(when using an external 1.235 V 
voltage reference). The tolerance is 
±10% when using the internal volt­
age reference or an external current 
reference. Note that SYNC should 
be logical zero for SENSE to be 
stable. 

Frame Buffer Interface 

The PO-P7 and OLO-OL3 inputs are 
used to address the color palette 
RAM and overlay registers, as 
shown in Table 3. The contents of 
the pixel read mask register, which 
may be accessed by the MPU at any 
time, are bit-wise logically ANDed 
with the PO-P7 inputs. Bit DO of the 
pixel read mask register corre­
sponds to pixel input PO. The 
addressed location provides 24 bits 
(18 bits for the SC11481/486) of 
color information to the three DI A 
converters. 

The SYNC and BLANK inputs, 
also latched on the rising edge of 
CLOCK to maintain synchroniza­
tion with the color data, add appro­
priately weighted currents to the 
analog outputs, producing the spe­
cific output levels required for 
video applications, as illustrated in 
Figures 1 and 2. Tables 4 and 5 
detail how the SYNC and BLANK 
inputs modify the output levels. 

The SETUP input is used to specify 
whether a 0 IRE (SETUP= GND) or 
7.5 IRE (SETUP = V AA) blanking 
pedestal is to be used. Note that the 
SC11476 generates only a 0 IRE 
blanking pedestal (Figure 2). 

The analog outputs of the 
SC11481/486/488 are capable of 
directly driving a 37.5 n load, such 
asadoubly-terminated 750coaxial 
cable. 
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Command Register 

This register is active in all modes. 
It may be written to or read by the 
MPU at any time and is initialized 
to a logical zero after the power on 
reset. 

D7 HiColor™ A logical one will 
mode activate the 

HiColor™ mode. 
A logical zero will 
set it in the psuedo-
color mode. 

D6-DO Not used 

In the SC:l 1486, where the RS2 pin is 
not available, the command 
register is accessed by using the 
following special sequence of 
events: 

A flag will be set when the 
pixel read mask register (RSl = 1 & 
RSO = 0) is read four times con­
secutively. The next write to the 
pixel mask register will be directed 
to the command register and can be 

Value RS2 RSl RSO 

used to set the D7 bit of the 
command register. A write to any 
address or a read from any address 
other than the pixel read mask reg­
ister will reset the flag. ·This flag 
will also get reset after the power 
on reset. 

Addressed by MPU 

ADD Ra, b (counts modulo 3) 00 Red value 
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01 Green value 
10 Blue value 

ADDR0-7 (counts binary) $00-$FF 0 0 1 Color palette RAM 
xxxx 0000 1 0 1 Reserved 
xxxx 0001 1 0 1 Overlay Color 1 

: : : : : 
xxxx 1111 1 0 1 Overlay Color 15 

Table 2. Address Register (ADDA) Operation 

010-01.3 PO-P7 Addressed by Frame Buffer 

$0 $00 Color Palette RAM Location $00 
$0 $01 Color Palette RAM Location $01 
: : : 

$0 $FF Color Palette RAM Location $FF 
$1 $xx Overlay Color 1 
: $xx : 

$F $xx Overlay Color 15 

Table 3. Pixel and Overlay Control Truth Table. 
(Pixel Read Mask Register =$FF) 



SC11481/488 
w/oSYNC 

mA v 
19.05 0.714 

1.44 0.054 

0.00 0.000 

SC11481/488 
with SYNC 

mA v 
26.67 1.000 WHITE LEVEL 

92.5 IRE 

9.05 0.340 BLACK LEVEL 
7.51RE 

7.62 0.286 BLANK LEVEL 

40 IRE 

0.00 0.000 SYNC LEVEL 

Note: 75 Q doubly-terminated load, SETUP = VAA, VREF = 1.235 V, RSET = 147 n. 
RS-343A levels and tolerances assumed on all levels. 

79303 

Figure 1. Composite Video Output Waveforms (SETUP= VAA) 

SC11481/488 

Description IOUT SYNC BLANK DAC 
(mA) Input Data 

WHITE 26.67 1 1 $FF 
DATA Data+9.05 1 1 Data 
DATA-SYNC Data+ 1.44 0 1 Data 
BLACK 9.05 1 1 $00 
BLACK-SYNC 1.44 0 1 $00 
BLANK 7.62 1 0 $xx 
SYNC 0 0 0 $xx 

Note: 75 doubly-terminated load, SETUP= VAA, VREF = 1.235 V, RSET = 147 . 

SC11486 or 
SC11481/488 

w/o Sync 

mA v 

17.62 0.660 

0.00 0.000 

0.00 0.000 

Table 4. Video Output Truth Table (SETUP= VAA) 

SC11481/488 
with Sync 

mA v 
25.24 0.950 

100 IRE 

7.62 0.256 BLACK/BLANK LEVEL 

43 IRE 

0.00 0.000 ...L-~~~~--'~'--~~~~~~ SYNC LEVEL 

Note: 75 Q doubly-terminated load, SETUP= GND. VREF = 1.235 V, RSET = 147 n. 
RS-343A levels and tolerances assumed on all levels. 

Figure 2. Composite Video Output Waveforms (SETUP= GND) 
79304 
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SC11486 SC11481/488 

Description IOUT IOUT SYNC BLANK DAC 
(mA) (mA) Input Data 

WHITE 17.62 26.67 1 1 $FF 
DATA Data Data+ 8.05 1 1 Data 
DATA-SYNC Data Data 0 1 Data 
BLACK 0 8.05 1 1 $00 
BLACK-SYNC 0 0 0 1 $00 
BLANK 0 8.05 1 0 $xx 
SYNC 0 0 0 0 $xx 

Note: 75 o doubly-terminated load, SETUP= VAA, VREF = 1.235 V, RSET = 147 0. 

Table 5. Video Output Truth Table (SETUP= GND) 

PIN DESCRIPTIONS 

PIN NAME DESCRIPTION 

BLANK Composite blank control input (TTL compatible). A logic zero drives the analog outputs to the 
blanking level, as illustrated in Tables 4 and 5. It is latched on the rising edge of CLOCK. When 
BLANK is a logical zero, the pixel and overlay inputs are ignored. 

SETUP Setup control input. Used to specify either a 0 IRE (SETUP = GND) or 7.5 IRE (SETUP = V AA) 
blanking pedestal. 

SYNC Composite sync control input (TTL compatible). A logical z~ this input switches off a 40 IRE 
current source on the analog outputs (see Figures 1 and 2). SYNC does not override any other 
control or data input, as shown in Tables 4 and 5; therefore, it should be asserted only during the 
blanking interval. It is latched on the rising edge of CLOCK. If sync information is not to be 
generated on the analog outputs, this pin should be connected to GND. 

CLOCK Oock input (TTL compatible). The rising edge of CLOCK latches the PO-P7, OL0-01.3, SYNC, and 
BLANK inputs. It is typically the pixel clock rate of the video system. It is recommended that 
CLOCK be driven by a dedicated TTL buffer. 

PO-P7 Pixel select inputs (TTL compatible). These inputs specify, on a pixel basis, which one of the 256 
entries in the color palette RAM is to be used to provide color information. They are latched on the 
rising edge of CLOCK. PO is the LSB. Unused inputs should be connected to GND. 

OL0-01.3 Overlay select inputs (TTL compatible). These inputs specify which palette is to be used to provide 
color information, as illustrated in Table 3. When accessing the overlay palette, the PO-P7 inputs are 
ignored. They are latched on the rising edge of CLOCK. OLO is the LSB. Unused inputs should be 
connected to GND. 

IOR,IOG, Red, green, and blue current outputs. These high impedance current sources are capable of 
JOB directly driving a doubly-terminated 75 n coaxial cable. 

SENSE Sense output (TTL compatible). SENSE is a logical zero if one or more of the !OR, IOG, and JOB 
outputs have exceeded the internal voltage reference level (335 m V). Note that SENSE may not be 
stable while SYNC is toggling. 

HI COL HiColor Mode select input (TTL compatible). A logic zero will enable the HiColor mode. The 
HICOL pin should be tied to V AA to disable hardware selection of the HiColor mode. 
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PIN NAME DESCRIPTION 

!REF Full scale adjust control. Note that the IRE relationships in Figures 1 and 2 arc maintained, 
regardless of the full scale output current. 

When using an external voltage reference (Figure 3), a resistor (RSET) connected between this pin 
and GND controls the magnitude of the full scale video signal. The relationship between RSET and 
the full scale output current on each output is: 

RSET (Q) = K • 1000 • VREF (V)/lout (mA) 

K is defined in the table below for doubly-terminated 75 Q loads. 

When using an external current reference (Figures 4 and 5) the relationship between !REF and the 
full scale output current on each output is: 

!REF (mA) =lout (mA)/K 

Part Number Mode Pedestal K 

SC11488 6-bit 7.5 IRE 3.170 
8-bit 7.5 IRE 3.195 
6-bit O.OIRE 3.000 
8-bit O.OIRE 3.025 

SCl 1481 6-bit 7.5 IRE 3.170 
O.OIRE 3.000 

-

SC11486 6-bit O.OIRE 2.100 

COMP Compensation pin. If an external voltage reference is used (Figure 3), this pin should be connected to 
OP A. If an external current reference is used (Figure 4), this pin should be connected to !REF. A 0.1 
µF ceramic capacitor must always be used to bypass this pin to V /\A. The COMP capacitor must be 
as close to the device as possible to keep the lead lengths to an absolute minimum. 

VREF Voltage reference input If an external voltage reference is used (Figure 3), it must supply this input 
with a 1.2 V (typical) reference. If an external current reference is used (Figure 4), this pin should be 
left floating, except for the bypass capacitor. A 0.1 µF ceramic capacitor must be used to decouple 
this input to VAA, as shown in Figures 3 and 4. The decoupling capacitor must be as close to the 
device as possible to keep the lead lengths to an absolute minimwn. 

When using internal reference this pin should not drive any external circuitry except for the 
decoupling capacitor. I 

OPA Reference amplifier output. If an external voltage reference is used (Figure 3), this pin must be 
connected to COMP. When using an external current reference (Figure 4), this pin should be left 
floating. 

VAA Analog power. All V AA pins must be connected. 
/-- --

GND Analog ground. All GND pins must be connected. 

WR Write control input (TTL compatible). DO-D7 data is latched on the rising edge of WR, and RSO-RS2 
are latched on the falling edge of WR during MPU write operations. 

RD Read control input (TTL compatible). To read data from the device, RD must be a logical zero. 
RSO-RS2 are latched on the falling edge of RD during MPU read operations. 

RSO, RSl, R52 Register select inputs (TTL compatible). RSO-RS2 specify the type of read or write operation 
RS2 being performed, as illustrated in Tables 1 and 2. 

DO-D7 Data bus (TTL compatible). Data is transferred into and out of the device over this eight bit 
bidirectional data bus. DO is the least significant bit. 

8/6 8-bit/6-bit select input (TTL compatible). 'This bit specifies whether the MPU is reading and writing 
8-bits (logical one) or 6-bits (logical zero) of color information eacl1 cycle. For 8-bit operation, D7 is 
the most significant data bit during color read/ write cycles. For 6-bit operation, D5 is the most 
significant bit during color read/write cycles (D6 and D7 are ignored during color write cycles and 
logical zero during color read cycles). This bit is implemented only on the SCl 1488. 
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BLANK 39 P7 BLANK 39 P7 
DO 38 PS DO 38 PS 
D1 37 PS D1 37 PS 
D2 3S P4 D2 36 P4 
D3 SC11481/488CV 3S P3 D3 SC11486CV 3S P3 
D4 34 P2 04 34 P2 
OS 33 P1 OS 33 P1 
DS 32 PO OS 32 PO 
D7 31 VREF 07 31 VREF 

WR 30 OPA WR 30 OPA 
RSO 29 COMP RSO 29 COMP 

OOO>O...-C\IC'?'¢ltl<.O,.....CO CX)C>O..-NMVl0<.01'-CO 
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~ "'I-' :::: :::: a. 0 a: Cl aJ LL ~ 015:::: :::: 0 0 a: CJ al LL 
~~8>>~aQQQ~ ~au>>aaQQQ~ 79305 - w - I -::c (/) 

44-Pln PLCC 

N/C pins may be left unconnected without affecting the performance of the SC 11481/486/488. Names in parentheses are 
pin names for SC 11481. 

IOR vcc 
IOG RS1 
IOB RSO 

IREF WR 
PO 07 
P1 06 
P2 05 
P3 04 
P4 03 
P5 02 
P6 01 
P7 DO 

CLOCK BLANK 
GND R5 

79306 

28-Pin DIP 

PC BOARD LAYOUT CONSIDERATIONS 

PC Board Considerations 

The layout should be optimized for 
lowest noise on the SC11481/486/ 
488 power and ground lines by 
shielding the digital inputs and 
providing good decoupling. The 
lead length between groups of 
V AA and GND pins should be 
minimized so as to minimize 
inductive ringing. 

Ground Planes 

The ground plane should encom­
pass all SC11481/486/488 ground 
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pins, current/voltage reference 
circuitry, power supply bypass 
circuitry for the SC11481/486/488, 
the analog output traces, and all 
the digital signal traces leading up 
to the SC11471/476/478. 

Power Planes 

The SC11481/486/488 and any 
associated analog circuitry should 
have its own power plane, referred 
to as the analog power plane. This 
power plane should be connected 
to the regular PCB power plane at a 
single point through a ferrite bead, 

as illustrated in Figures 3, 4 and 5. 
This bead should be located within 
three inches of the SC11481/486/ 
488. 

The PCB power plane should pro­
vide power to all digital logic on the 
PC board, and the analog power 
plane should provide power to 
all SC11481/486/488 power pins 
and current/voltage reference 
circuitry. 

Plane-to-plane noise coupling can 
be reduced by ensuring that 



portions of the regular PCB power 
and ground planes do not overlay 
portions of the analog power plane, 
unless they can be arranged such 
that the plane-to-plane noise is 
common mode. 

Supply Decoupling 

For optimum performance, bypass 
capacitors should be installed us­
ing the shortest leads possible, 
consistent with reliable operation, 
to reduce the lead inductance. 

Best performance is obtained with a 
0.1 µF ceramic capacitor decou­
pling each of the two groups of 
V AA pins to GND. These capaci­
tors should be placed as close as 
possible to the device. 

It is important to note that while the 
SC11481/486/488 contain circuitry 
to reject power supply noise, this 

VAA 

COMP 
OPA 

VREF 

GND 

SC11481/486/488 

IREF 

IOR 

IOG 
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rejection decreases with frequency. 
If a high frequency switching 
power supply is used, the designer 
should pay close attention to red uc­
ing power supply noise and con­
sider using a three terminal voltage 
regulator for supplying power to 
the analog power plane. 

Digital Signal Interconnect 

The digital inputs to the SC11481/ 
486/488 should be isolated as 
much as possible from the analog 
outputs and other analog circuitry. 
Also, these input signals should not 
overlay the analog power plane. 

Due to the high clock rates in­
volved, long clock lines to the 
SC11481/486/488 should be 
avoided to reduce noise pickup. 

Any active termination resistors for 
the digital inputs should be 

connected to the regular PCB 
power plane, and not the analog 
power plane. 

Analog Signal Interconnect 

The SC11481/486/488 should be 
located as close as possible to the 
output connectors to minimize 
noise pickup and reflections due to 
impedance mismatch. 

The video output signals should 
overlay the ground plane, and not 
the analog power plane, to maxi­
mize the high frequency power 
supply rejection. 

For maximum performance, the 
analog outputs should each have a 
75 Q load resistor connected to 
GND. The connection between the 
current output and GND should be 
as dose as possible to the SCll 481 I 
486/488 to minimize reflections. 

ANALOG POWER PLANE L 1 

C5 R4 

~+5VCC 

+cs 1 c1 

Z1 

R2 R3 

1 ---------<1L-L-~~~~~} TO VIDEO I- CONNECTOR 

LOCATION DESCRIPTION VENDOR PART NUMBER 

Cl-CS 0.1 µF Ceramic Capacitor Erie RPE112ZSU104MSOV 
C6 10 µF Tantalum Capacitor Mallory CSR13G106KM 
L1 Ferrite Bead Fair-Rite 2743001111 
Rl,R2,R3 75 Q 1 % Metal Film Resistor Dale CMF-SSC 
RSET 1 % Metal Film Resistor Dale CMF-SSC 
Zl 1.2 V Voltage Reference National Semiconductor LM385BZ-1.2 
R4 lK Q 5% Resistor 

Note: The above listed vendor numbers are listed only as a guide. Substitution of devices with 
similar characteristics will not affect the performance of the SCll 481I486/ 488. 

Figure 3. Typical Connection Diagram and Parts List 
(External Voltage Reference) 
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VREF 

ANALOG POWER PLANE LI 
VAA +5VCC 

SC11481/486/488 
+C7 (44 Pin PLCC) 

+cs 
IREF 

RSET· I~~ 
COMP ZI 

VIN 

GND GROUND 

RI R2 R3 v 
IOR 

} TOVIDEO 
IOG CONNECTOR 

IOB 

LOCATION DESCRIPTION VENDOR PART NUMBER 

Cl-CS 0.1 µF Ceramic Capacitor Erie RPE112Z5U104MSOV 
C6 10 µF Tantalum Capacitor Mallory CSR13G106KM 
C7 47 µF Tantalum Capacitor Mallory CSR13F476KM 
C8 1 µF Capacitor Mallory CSR13G10SKM 
RSET 1 % Metal Film Resistor Dale CMF-SSC 
Ll Ferrite Bead Fair-Rite 2743001111 
Zl Adjustable Regulator National Semiconductor LM337LZ 
Rt,R2,R3 7S 0 1 % Metal Film Resistor Dale CMF-SSC 

Note: The above listed vendor numbers are listed only as a guide. Substitution of devices with 
similar characteristics will not affect the performance of the SC11481/ 486/ 488. 

LOCATION 

Ct-C4 
cs 
C6 
C7 
L1 
Rl, R2,R3 
Zl 
RSET 

Figure 4. Typical Connection Diagram and Parts List 
(External Current Reference) 

ANALOG POWER PLANE LI 
VAA +5VCC 

SC11486 
+C6 (28-Pin DIP) 
RSET. 1.22 •cs 

IREF IREF 
ADJ 
ZI 
VIN 

GND GROUND 

RI R2 R3 

IOR 
} TOVIDEO 

IOG CONNECTOR 

IOB 11309 

DESCRIPTION VENDOR PART NUMBER 

0.1 µF Ceramic Capacitor Erie RPE112Z5Ul 04MSOV 
10 µF Tantalum Capacitor Mallory CSR13G106KM 
47 µF Tantalum Capacitor Mallory CSR13F476KM 
1 µF Capacitor Mallory CSR13G105KM 
Ferrite Bead Fair-Rite 2743001111 
7S 0 1 % Metal Film Resistor Dale CMF-SSC 
Adjustable Regulator National Semiconductor LM337LZ 
1 % Metal Film Resistor Dale CMF-SSC 

Note: The above listed vendor numbers are listed only as a guide. Substitution of devices with 
similar characteristics will not affect the performance of the SCl 1876. 

Figure 5. Typical Connection Diagram and Parts List 
(External Current Reference) 



ABSOLUTE MAXIMUM RATINGS 

V AA (measured to GND) 

Voltage on Any Digital Pin -0.5 V to VAA + 0.5 V 

Analog Output Short Circuit Duration to any Power Supply or Common (ISO Indefinite 

Ambient Operating Temperature (TA) -55 to + 125°C 

Storage Temperature (TS) -65 to + 150°C 

Junction Temperature (TJ) +1S0°C 

Vapor Phase Soldering (2 minutes) TVSOL TBD 

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

OPERATING CONDITIONS MIN TYP MAX UNITS 

Power Supply (VAA) 
80, 66 MHz PRVTS +4.75 5.0 5.25 v 
50, 35 MHz PRVTS +4.5 5.0 5.5 v 

Ambient Operating Temperature (TA) 0 25 70 oc 
Output Load (RL) 37.5 n 
Voltage Reference (VREF) +1.14 1.235 1.26 v 

Current Reference (!REF) 
Standard RS-343A -3 -8.39 -10 mA 
PS/2 Compatible -3 -8.88 -10 mA 
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~ DC ELECTRICAL CHARACTERISTICS 
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DESCRIPTION 

Resolution (each DAC) 
SC11488 
SC11481/486 

Accuracy (each DAC) 
Integral Linearity Error 

SC11488 
SC11486 
SC11481 

Differential Linearity Error 
SC11488 
SC11486 
SC11481 

Gray Scale Error 
Monotonicity 

Coding 

Digital Inputs 
Input High Voltage 
Input Low Voltage 
Input High Current (VIN = 2.4 V) 
Input Low Current (VIN = 0.4 V) 
Input Capacitance 

(f = 1 MHz, VIN = 2.4 V) 

Digital Outputs 
Output High Voltage 

(!OH = --4QO µA) 
Output Low Voltage 

(!0 L = 3.2 mA) 
3-State Current 
Output Capacitance 

Analog Outputs 
Gray Scale Current Range 
Output Current (Standard RS..343A) 
White Level Relative to Black• 
Black Level Relative to Blank 

SC11481/488 
SETUP=VAA 
SETUP=GND 

SC11486 
Blank Level 

SC11481/488 
SC11486 

Sync Level (SC11481/488 only) 
LSBSize 

SCl 1488 (8/6 =Logical One) 
SCl 1481/ 486 

DAC to DAC Matching 
Output Compliance 
Output Impedence 
Output Capacitance 
(f = 1 MHz, !OUT= 0 mA) 

Voltage Reference Input Current 

Power Supply Rejection Ratio 
(COMP= 0.1µF,f=1 KHz) 

PARAMETER 

IL 

DL 

VIH 
VIL 
IIH 
!IL 

CIN 

YOH 

VOL 

1oz 
CD OUT 

voc 
RAO UT 
CAO UT 

IVREF 

PSRR 

MIN TYP MAX UNITS 

8 8 8 Bits 
6 6 6 Bits 

±1 LSB 
±1/2 LSB 
±1/4 LSB 

±1 LSB 
±1/2 LSB 
±1/4 LSB 

±5 % Gray Scale 
guaranteed 

Binary 

2.0 V AA+ 0.5 v 
GND-0.5 0.8 v 

1 µA 
-1 µA 
7 pF 

2.4 v 

0.4 v 

50 µA 
7 pF 

20 mA 

16.74 17.62 18.50 mA 

0.95 1.44 1.90 mA 
0 5 50 µA 
0 0 0 µA 

6.29 7.62 8.96 mA 
0 5 50 µA 
0 5 50 µA 

69.1 µA 
279.68 µA 

2 5 % 
-1.0 +1.5 v 

10 kQ 

30 pF 

10 µA 

0.5 % I %1!.VAA 



ANALOG OUTPUT LEVELS-PIS 2 COMPATIBILITY 

PARAMETER SYMBOL MIN TYP MAX UNITS 

Analog Outputs 

Output Current 

White Level Relative to Black 18.00 18.65 20.00 mA 

Black Level Relative to Blank 

SC11481/488 

SETUP=VAA 1.01 1.51 2.0 mA 

SETUP=GND 0 5 50 µA 
SC11486 0 5 50 µA 

Blank Level 

SC11481/488 6.6 8 9.4 mA 

SC11486 0 5 50 µA 

Sync Level (SCl 1481I488 only) 0 5 50 µA 

Test conditions to generate PS/2 compatible video signals (unless otherwise specified): "Recommended Operating 
Conditions" using external voltage reference with RSET = 140 Q, VREF = 1.235 V, SETUP= VAA, 8/6 =Logical one. 
For 28-pin DIP version of the SC11486, !REF= -8.88 mA. 

Test conditions to generate RS-343A standard video signals (unless otherwise specified): "Recommended Operating 
Conditions" using external voltage reference with RSET = 147 Q, VREF = 1.235 V, SETUP= VAA, 8/6 =Logical one. 
For 28-pin DIP version of the SC11486, !REF= -8.39 mA. As the above parameters are guaranteed over the full 
temperature range, temperature coefficients are not specified or required. 

• Since the SC11481/486 have 6-bit DACs (and the SC11478 in the 6-bit mode), the output levels are approximately 1.5% 
lower than these values. 
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PARAMETER 

Clock Rate (Pseudo Color) 

Oock Rate (Hi Color™ Mode) 

RSO-RS2 Setup Time 
RSO-RS2 Hold Time 

RD Asserted to Data Bus Driven 
RD Asserted to Data Valid 
RD Negated to Data Bus 3-Stated 
Read Data Hold Time 

Write Data Setup 
Write Data Hold Time 

RD, WR Pulse Width Low 
RD, WR Pulse Width High 

Pixel and Control Setup Time 
Pixel and Control Hold Time 

Pixel and Control Setup Time LSB 
(HiC_olor™ Mode) 
Pixel and Control Hold Time LSB 
(HiColor™ Mode) 

Pixel and Control Setup Time MSB 
(HiColor™ Mode) 
Pixel and Control Hold Time MSB 
(HiColor™ Mode) 

Clock Cycle Time (P13) 
Clock Pulse Width High Time 
Clock Pulse Width Low Time 
Clock Cycle Time (HiColor™ Mode) 
Clock Pulse Width High Time 
(HiColor™ Mode) 
Clock Pulse Width Low Time 
(HiColor™ Mode) 

Analog Output Delay 
Analog Output Rise/Fall Time 
Analog Output Settling Time• 
Clock and Data Feedthrough• 
Glitch Impulse• 
DAC to DAC Crosstalk 
Analog Output Skew 
SENSE Output Delay 

Pipeline Delay 

VAA Supply Current .. 

See test conditions on page 706. 
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SYMBOL 

Fm ax 

Fmax(HC) 

1 
2 

3 
4 
5 
6 

7 
8 

9 
10 

11 
12 

20 

21 

22 

23 

13 
14 
15 
13 
14 

15 

16 
17 
18 

19 

!AA 

80 MHZ DEVICES 

MIN TYP MAX 

80 

40 

10 
10 

5 
40 
20 

5 

10 
10 

50 
4•P13 

3 
3 

-1.0 

7.0 

-1.0 

7.0 

12.5 
4 
4 
25 
9 

9 

30 
3 
13 

-30 

75 
-23 

2 
1 

4 4 4 

180 220 

66 MHZ DEVICES 

MIN TYP MAX UNITS 

66 MHz 

40 MHz 

10 ns 
10 ns 

5 ns 
40 ns 
20 ns 

5 ns 

10 ns 
10 ns 

50 ns 
4•P13 ns 

3 ns 
3 ns 

-1.0 ns 

7.0 ns 

-1.0 ns 

7.0 ns 

15.5 ns 
5 ns 
5 ns 

25 ns 
9 ns 

9 ns 

30 ns 
3 ns 
15 ns 

-30 dB 
75 pV-sec 

-23 dB 
2 ns 

1 µs 

4 4 4 Clocks 

180 220 mA 



50 MHZ DEVICES 35 MHZ DEVICES 

PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS 

Clock Rate (Pseudo Color) Fm ax 50 35 MHz 
Clock Rate (HiColor™ Mode) Fmax(HCJ 35 35 MHz 

RSO-RS2 Setup Time 1 10 10 ns 
RSO-RS2 Hold Time 2 10 10 ns 

RD Asserted to Data Bus Driven 3 5 5 ns 
RD Asserted to Data Valid 4 40 40 ns 
RD Negated to Data Bus 3-Stated 5 20 20 ns 
Read Data Hold Time 6 5 5 ns 

Write Data Setup 7 10 10 ns 
Write Data Hold Time 8 10 10 ns 

RD, WR Pulse Width Low 9 50 50 ns 
RD, WR Pulse Width High 10 4•P13 4•P13 ns 

Pixel and Control Setup Time 11 3 3 ns 
Pixel and Control Hold Time 12 3 3 ns 

Pixel and Control Setup Time LSB 20 -1.0 -1.0 ns 
(HiColor™ Mode) 
Pixel and Control Hold Time LSB 21 7.0 7.0 ns 
(HiColor™ Mode) 

Pixel and Control Setup Time MSB 22 -1.0 -1.0 ns 
(HiColor™ Mode) 
Pixel and Control Hold Time MSB 23 7.0 7.0 ns 
(HiColor™ Mode) 

Clock Cycle Time (P13) 13 20 28 ns 
Clock Pulse Width High Time 14 6 7 ns 
Clock Pulse Width Low Time 15 6 9 ns 
Clock Cycle Time (HiColor™ Mode) 13 28 28 ns I 
Clock Pulse Width High Time 14 9 9 ns 
(HiColor™ Mode) 
Clock Pulse Width Low Time 15 9 9 ns 
(HiColor™ Mode) 

Analog Output Delay 16 30 30 ns 
Analog Output Rise/Fall Time 17 3 3 ns 
Analog Output Settling Time• 18 20 28 ns 
Clock and Data Feedthrough' -30 -30 dB 
Glitch Impulse' 75 75 pV-sec 
DAC to DAC Crosstalk -23 -23 dB 
Analog Output Skew 2 2 ns 
SENSE Output Delay 19 1 1 µs 

Pipeline Delay 4 4 4 4 4 4 Clocks 

VAA Supply Current .. !AA 180 220 180 220 mA 

See test conditions on the next page. 
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Test conditions: "Recommended Operating Conditions" using external voltage reference with RSET = 147 n, V REF= 1.235 V, 
SETUP= VAA, 8/6 =Logical one. For 28-pin DIP version ofSC11486, IREF = -8.39 mA. TIL input values are 0 to3 V, with 
input rise/ fall times S 3 ns, measured between the 10% and 90% points. Timing reference points at 50% for inputs and 
outputs. Analog output load S 10 pF, DO-D7 output load S 50 pF. See timing notes in Figures 6 and 7. 

• Oock and data feedthrough is a function of the amount of overshoot and undershoot on the digital inputs. For this test, 
the digital inputs have a 1k n resistor to ground and are driven by 74HC logic. Settling time does not include clock and 
data feedthrough. Glitch impulse includes clock and data feedthrough, -3 dB test bandwidth = 2x clock rate. 

•• At Fmax. IAA (typ) at V AA= 5.0 V. IAA (max) at VAA = 5.25 V. 
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TIMING WAVEFORMS 

PSUEDO-COLOR 
MODE 

RSO, RS1, RS2 

Ro,WR 

READ (DO-D7) 

WRITE (DO-D7) 

CLOCK 

HiCOLOR™ MODE PO--P7 

IOR, IOG, 108 

Figure 6. MPU Read/Write Timing 

SENSE 

"'•' ~ fjf----1-1_7 -IOR, IOG, 108 

Note 1: Output delay measured from the 50% point of the rising edge of 
CLOCK to the 50% point of full scale transition. 

Note 2: Settling time measured from the 50% point of full scale transition to 
the output remaining within± 1 LSB. (SC11488), ± 1/4 LSB 
(SC11481), or± 1/2 LSB (SC11486). 

Note 3: Output rise/fall time measured between the 10% and 90% points of 
full scale transition. 

Figure 7. Video Input/Output Timing 
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oo ORDERING INFORMATION 
00 

~ u 
C/'J 
~ 
00 

""' ,...., ,...., 
u 
C/'J 
~ 
00 

""' ~ 
u 
C/'J 

PART NO. 

SC11481CV-80 

SC11481CV-66 

SC11481CV-50 

SC11481CV-35 

SC11486CV-66 

SC11486CV-50 

SC11486CV-35 

SC11486CN-66 

SC11486CN-50 

SC11486CN-35 

SC11488CV-80 

SC11488CV-66 

SC11488CV-50 

SC11488CV-35 
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COLOR 
PALETTE 

RAM 

256 x 18 

256 x 18 

256 x 18 

256 x 18 

256 x 18 

256x18 

256 x 18 

256 x 18 

256 x 18 

256 x 18 

256 x 24 

256 x 24 

256 x 24 

256 x 24 

OVERLAY 
PALETTE 

15 x 18 

15x18 

15 x 18 

15 x 18 

-
-

-

-
-

-

15 x 24 

15 x 24 

15 x24 

15 x 24 

SYNC. AMBIENT 
GENERATION SPEED PACKAGE TEMP. 

PSEUDO HiCOLOR RANGE 

yes 80MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 66MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 50MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 35MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

no 66MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

no 50MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

no 35MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

no 66MHz 40Mhz 28-pin 0.6'' Plastic DIP 0° to +70°C. 

no SO MHz 40Mhz 28-pin 0.6" Plastic DIP 0° to +70°C. 

no 35MHz 40Mhz 28-pin 0.6'' Plastic DIP 0° to +70°C. 

yes SO MHz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 66MI-lz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 50MI-lz 40Mhz 44-pin Plastic J-Lead 0° to +70°C. 

yes 35MHz 40Mhz 44-pin Plastic )-Lead 0° to +70°C. 
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SIERRA SEMICONDUCTOR Semicustom Capability 

Analog, Digital and 
EEPROM combined on 

the same chip. 

Industry's Most 
Comprehensive 

Cell Library 

Custom Cells 
Provided Routinely 

Sierra is a leading supplier of mixed-signal standard cell ASICs. 
The Company's unique Triple Technology™ process permits the 
integration of analog, digital and EEPROM functions on a single 
chip. This, combined with the industry's most comprehensive cell 
library and the Company's MONTAGE™ System Integration 
software enables customers to quickly and efficiently design highly 
complex mixed-signal ASICs in their own environment. Sierra 
guarantees ASICs designed with MONTAGE will perform as 
simulated-virtually assuring first time silicon success. 

The mainstay of Sierra's ASIC technology is its large library of 
standard cells. The table at the end of this section lists the 
Company's complete 1.5 micron digital, analog and EEPROM cell 
library. 

Sierra's exceptionally rich analog library features, a 65 MHz phase­
locked loop, AID converters up to 12 bits, D/ A converters up to 8 
bits, a wide range of operational amplifiers and high-speed 
comparators, crystal oscillators, differential driver/receivers, and 
circuits for power-on reset and low-voltage detection. 

About 250 cells comprise the digital portion of Sierra's library. 
Included are buffers gates, flip-flops and latches, adders, subtrac­
tors, and output drivers up to 48 mA. Compilers are available for 
PLA, datapath, multiplier, and 2901 Bit Slice cells. 

Also available are a microcontroller and peripherals. The COP880® 
is the smallest 8-bit microcontroller in the industry; it is based on 
National Semiconductor's popular device. The peripheral func­
tions that work with the microcontroller include a 32-segment 
triplex LCD controller, a universal asynchronous receiver/ 
transmitter (8250 subset), a real-time clock, a watchdog timer, an 
external ROM interface, and 8-bit ports. 

Sierra offers several types of memory cells, including a variety of 
EEPROM cells. The latter range from bits and bytes to arrays as 
large as 8K bits. On-chip high-voltage programming generators are 
also available. Compilers are provided for creating RAM and 
ROM. 

If a design requires a custom function, Sierra routinely creates 
analog, digital and EEPROM cells to meet special requirements­
usually without any appreciable delay in producing the final 
product. 
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Sierra Customers Can 
Design and Simulate 

Complete Mixed-Signal 
ASIC Designs in Their 

Own Environment 

MONTAGE Design Flow 
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ASICs based on Sierra's Triple-Technology process can be designed 
by either the customer, Sierra, or jointly. Sierra provides any level of 
design support required. Most of the recent ASICs produced 
resulted from a joint design effort on the part of Sierra and its 
customers. However, MONTAGE now allows customers to design 
and simulate their own ASICs in their own environment. 

Many Triple-Technology ASICs are single-chip implementations of 
systems that already exist in the form of a PC board. In these cases 
the first step in designing the chip is to map the board's circuitry 
onto the functions in Sierra's standard cell library. A critical consid­
eration in doing this is to find out whether any cells must be altered 
to perform the required functions. Although digital cells tend to be 
fairly standard across discrete and semicustom devices, analog 
functions often need specific characteristics. When cells that require 
customization are discovered early in the design process, Sierra can 
modify those cells while the rest of the design effort goes forward. 

DESIGNffEST STRATEGY 
Start ASIC Spec. 

SCHEMATIC CAPTURE 

SCREENER 

MIXED SIGNAL 
SIMULATION 

PRE-LAYOUT REVIEW 
Complete ASIC Spec. 

LAYOUT 

POST-LAYOUT 
SIMULATION 

PROTOTYPE 

CUSTOMER PERFORMS 

CUSTOMER PERFORMS 

CUSTOMER PERFORMS 

CUSTOMER PERFORMS 

CUSTOMER & SIERRA 
PERFORM JOINTLY 

SIERRA PERFORMS 

CUSTOMER PERFORMS 

SIERRA PERFORMS 



Minimum Pin Count When the circuit has been designed, pinouts are defined. This is an 
Ensures Low Cost important step because Sierra can multiplex test pins with func­

tional pins. The test pins access the chip's internal functions only 
when the chip is in test mode; otherwise these pins function as 
normal I/O pins. This approach avoids any need to add extra pins 
just for test purposes, which would increase the chip's cost. To 
ensure that the test mode cannot interfere with the chip's operation, 
Sierra works with the customer to determine the pins that should 
be multiplexed and the algorithm that should be used to put the 
chip in test mode. 

TESTING 
Mixed Signal ASICs 

Require Mixed Signal 
Testers 

The next step-checking out the design-can be done in two differ­
ent ways. Historically designers have used a list of standard cell 
equivalent functions so that they can breadboard the chip to be 
designed. This is a time consuming process. The second way to 
check out the design-the easiest and safest-is to simulate it using 
the mixed-mode simulator in Sierra's MONTAGE design system. 
Sierra guarantees first time performance in silicon. 

After both the customer and Sierra are satisfied with the design, 
Sierra performs automatic placement and routing of the chip. The 
chip is then resimulated using capacitances extracted from the 
layout; the results are compared with those of the pre-layout 
simulation. When the design has passed this test to the customer's 
satisfaction, the chip is released for mask-making and prototype 
fabrication. 

The prototypes, usually mounted in ceramic packages for fast 
assembly turnaround, are fully tested by Sierra on an A TE system 
capable of testing analog/digital mixed circuits. Sierra testers in­
clude Teradyne ASOO, Sentry Series 80, Axion, Semiconductor Test 
Solution, and Megatest machines. To save time, automated tools 
help create the test programs. And because Sierra provides test 
vectors for the standard-cell microcontroller and peripherals, you 
only have to write test vectors for any customized logic you create. 

PACKAGES After testing the prototypes and allowing the customer to prove 
A Variety of Choices them out, Sierra fabricates and tests the final chips at either our 

Singapore manufacturing facilities or one of our many independent 
foundries. A wide variety of packages are available, including 
surface-mount types such as small-outline, leaded chip carriers and 
gull-wing packages, in addition to DIPs and pin-grid-array 
packages. Sierra can also accommodate requirements for custom 
packaging. 
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Industry-Leading 
MONTAGE System 

Integration 
Software 

High Speed Mixed~Signal 
Simulation Makes 

Designer's Speed Pacing 
Item-not the Simulator 

714 

Conceived for use by systems designers, Sierra's MONTAGE 
system provides the means to create state-of-the-art mixed-signal 
ASICs. Because MONTAGE operates with Sierra's standard cell 
library, knowledge of the intricacies of transistor-level design is not 
required. MONTAGE allows simulation and evaluation of what-if 
design tradeoffs quickly, even on highly complex ASICs. Once 
satisfied the design works on the MONTAGE simulator, Sierra 
guarantees that the finished ASICs will perform as expected­
on the first pass. 

MONT AGE includes everything needed to design mixed-signal 
ASICs, with plenty of expansion capability for future enhance­
ments. Both the schematic capture facility and the simulator that 
form the heart of MONT AGE are based on tools from Mentor 
Graphics. The tools are thus compatible with ASIC libraries from 
other vendors and can be expanded to include other Mentor Graph­
ics software, such as logic synthesizers, compiler libraries, auto­
matic test-program generators, and layout tools. In addition to the 
Mentor Graphics tools and Sierra's Triple-Technology cell libraries, 
MONTAGE include the Sierra-designed Screener facility, which 
performs specialized error checking and generates several useful 
reports on your design's characteristics. 

The most important aspect of MONTAGE is its simulator. The first 
commercially available tool that allows systems designers to 
effectively simulate complex mixed-signal ASICs, the MONTAGE 
simulator performs at very high speed. With MONT AGE, new 
mixed-signal designs are paced by the system designer, not the 
simulator. 

The MONT AGE simulator employs several strategies that allow it 
to simulate complex analog/ digital ASICs in nearly the same time 
required for comparable digital-only circuits. The first strategy is to 
use behavioral models for simulating both the analog and digital 
cells; this avoids the transistor-level calculations that make analog 
simulators such as SPICE so slow. In addition to allowing faster 
simulations, MONTAGE's behavioral models furnish the details 
necessary to verify your circuit's operation fully. 

The MONTAGE simulator also uses an event-driven algorithm, 
which avoids needless calculations. If a comparator is far from its 
trip point, for example, there is no need to calculate the effect of a 
small input-voltage change. The simulator works with the 
behavioral models to ensure that accuracy is maintained without 
wasting time. 



MANUFACTURING 
The Right Facility for the 

Right Product 

Another strategy that saves time is the use of multiple levels of 
models that progressively test more and more of the design's func­
tions. MONT AGE includes three levels of models. In the first 
level, MONT AGE checks basic items such as connectivity and oper­
ating ranges. The simplicity of the simulation at this level makes it 
easy to find errors that would take a great deal of time to unravel at 
higher levels of simulation. The remaining two simulation levels 
check functional issues such as capacitive loading and some worst­
case analog evaluations, respectively. 

The very structure of the MONT AGE simulator helps simulations 
run quickly. Unlike most analog/digital simulators, which tie 
together separate analog and digital simulators, MONTAGE has 
only one simulator for handling both analog and digital models. 
This approach eliminates the need for separate analog and digital 
netlists, avoids the problems of synchronizing separate simulators, 
and eliminates the need for artificial interface elements between 
analog and digital models. 

MONT AGE runs on the Unix® operating system on Sun 
workstations. 

Sierra Semiconductor's manufacturing needs are served by a facil­
ity in Singapore and independent foundries. 

The company's Singapore facility has the capacity to produce 6,000, 
6-inch, submicron-geometry wafers per month. A Class 10 clean 
room ensures pristine conditions. It is dedicated to the production 
of high-volume, low-cost, state-of-the-art products. 

As an alternative for high-volume, low-cost production of mature, 
yield-stabilized products, Sierra utilizes independent foundries. 
Sierra has taken great care to make sure its customers have a 
dependable source of ASICs throughout the life span of ASIC­
based products. 

715 

I 



1.5µ ANALOG CELL LIBRARY 
• All cells have power down mode where appropriate. 
• All analog specifications are typical, 5 V, 25°C, and use a single 5 V supply, unless otherwise indicated. 

ANALOG· TO-DIGITAL CONVERTERS 

CELL CONVERSION NON-LINEARITY 
NAME DESCRIPTION 

ADC4BT 
ADC10B 
ADC12B 
HADC8B 

4-Bit Flash 
10-Bit Successive Approximation 
12-Bit Dual Slope 
8-Bit High Speed 

TIME POWER INTEGRAL DIFFERENTIAL 

5 µsec 
133 msec 

8mW 
7.5mW 

0.5 LSB 
1LSB 

0.5 LSB 
1 LSB 

DIGIT AL· TO-ANALOG CONVERTERS 

"CELL 
NAME DESCRIPTION 

DAC4BT 
DAC8UB 
DAC10B 
FDAC8B 

4-Bit Flash, Current Output 
8-Bit Resistor String, Unbuffered 

10-Bit Charge Integration 
8-Bit Flash, Current Output 

OPERATIONAL AMPLIFIERS 

CELL BAND- PHASE 
NAME GAIN WIDTH MARGIN 

SETILING NON-LINEARITY 
TIME POWER INTEGRAL DIFFERENTIAL 

1.1µsec 
17 µsec 
20 nsec 

SLEW 
RATE 

5µW 
20mW 
130mW 

POWER 

0.2 LSB 
0.5 LSB 
0.5 LSB 

VCM+ 

0.1 LSB 
0.5 LSB 
0.5 LSB 

VCM- LOAD 

SIZE 
SQ.MILS 

TBA 

TBA 

SIZE 
SQ. MILS 

TBA 
908 

2569 
1294 

SIZE 
SQ.MILS 

OP02N1 107dB 1.8 MHz 64 2.7V/µsec 8mW AVD-.15 AVS+1.7 2k/100 pF 412 
OP10N1 105 dB 3.0 MHz 65 4 V/µsec 5mW AVD-.3 AVS+.3 10k/25 pF 369 
OP02P1 110 dB 2.0 MHz 64 3 V/µsec 7mW AVD-.5 AVS+.5 2k/100 pF 317 
OP10P1 110 dB 3.5 MHz 71 4.5 V/µsec 4mW AVD-.4 AVS+.4 10k/25 pF 278 
OP02R1 TBA 
OP10R1 TBA 

1. The suffix N1 means n-channel inputs, P1 means p-channel inputs, R1 means rail to rail inputs. 
2. Output current is specified driving minimum Resistive and maximum Capacitive Loads. The R value is indicated by the 

number in the Op Amp's cell name, and has units in k.Q. Typical input current is negligible; input offset voltage< 10 mV. 
3. All cells can drive both on and off chip loads. 

ANALOG MULTIPLEXERS/SWITCHES 

CELL 
NAME 

M21200 
M2101K 
M2110K 
M41200 
M4101K 
M4110K 
ASW200 
ASW01K 
ASW10K 

FUNCTION 

2:1 Analog MUX 
2:1 Analog MUX 
2:1 Analog MUX 
4:1 Analog MUX 
4:1 Analog MUX 
4:1 Analog MUX 
Analog Switch 
Analog Switch 
Analog Switch 

• RDS On= peak on resistance (worst case, 4.5-5.5 V, 0-70°C) 
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RDS ON* 

2oon 
10000 

10000 0 
20on 

10000 
1oooon 

20on 
1ooon 

10000 n 

SIZE 
SQ. MILS 

147 
91 
79 

229 
151 
85 
98 
62 
56 



HIGH/LOW VOLTAGE DETECT/POWER ON RESET 

CELL SIZE 
NAME DESCRIPTION Vtrip-* Vtrip+• Vhyst POWER SQ. MILS 

PORID1 Power On Reset TBA 
(Threshold Ref) 

HVDET1 High Voltage Detect TBA 
LVDET1 Band Gap Reference POR 3.7V 4.5 v 0.2V 5mW 543 

•Worst case, 4.5-5.5 V, 0--70°C 

VCO/RC OSCILLATORS/PLL 

CELL MAX. FREQUENCY VCO SIZE 
SQ. MILS NAME FREQUENCY ACCURACY LINEARITY POWER 

OSCHEB 500 kHz 
OSCLEB 50 kHz 
PLL65M 70 MHz Phase Lock Loop Subsystem ±20% ±1 % 200mW 

TBA 
TBA 

3033 

CRYSTAL OSCILLATORS 

PC6X01 Low Frequency Crystal Oscillator 
(1 K-3 MHz) 

PC6X02 Intermediate Frequency Crystal Oscillator 
(1-8 MHz) 

PC6X03 High Frequency Crystal Oscillator 
(1-25 MHz) 

VOLTAGE COMPARATORS 

CELL RESPONSE 
NAME GAIN TIMEt 

CPHSl1 120 dB 35 ns 
CPLSIB 
CPVHS1 80dB 12 ns 
CPVL01 
CPVLP1 

COMMON 
MODE 

3.5 v 

2.5 v 

t For ±10 mV input overdrive (except CPVHSI with ±300 mV). 

RS422 Type Driver/Receiver 

PC6X11 

PC6X12 

PC6X13 

Low Frequency Crystal Oscillator 
(1 K-3 MHz) 

Intermediate Frequency Crystal Oscillator 
(1-8 MHz) 

High Frequency Crystal Oscillator 
(1-25 MHz) 
(These are Bonding Pad Cells) 

POWER VOS 
SIZE 

SQ. MILS 

3.0mW 

22mW 

4.0 mV 

25 mV 

118 
TBA 
180 

TBA 
TBA 

CELL 
NAME DESCRIPTION V- V+ 

PROP. 
DELAY POWER 

SIZE 
SQ. MILS 

RSRCVR 
RSDRVR* 

RS422 Type Differential Receiver 
RS422 Type Differential Driver 

• Soft macro composed of digital standard cells 

ANALOG BONDING PADS 

PAN BID 
PANBSP 
PAN I ER 

110 PAD 
Low Leakage 1/0 PAD 
Extended Range Input PAD 

-1.0 

PANAVD 
PANAVS 
PCGHVI 

5.5 7 ns 
7 ns 

44mW 
0 

Analog Power PAD 
Analog Ground PAD 
Pad tor Test Modes 

396 
7 
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VOLTAGE-TO-CURRENT CONVERTER 

CELL 
NAME 

VTCCEI 

INPUT 
RANGE 

OUTPUT 
RANGE POWER 

1.5µ DIGITAL CELL LIBRARY 

SIZE 
SQ. MILS 

TBA 

ALL DELAYS AND SPEEDS ARE 4.5 V, 70°C, WORST CASE PROCESS, FAN OUT= 2 

BUFFERS 

CELL 
NAME 

CK0101 
CK01D2 
CK01D3 
CK02D1 
CK02D2 
CK02D3 
IN0101 
IN01D2 
IN01D3 
IT01D1 
IT01D2 
IT01D3 
IT02D1 
IT02D2 
IT02D3 
NI0101 
NI01D2 
NI01D3 
NT01D1 
NT01D2 
NT01D3 
NT02D1 
NT01D2 
NT01D3 

GATES 

CELL 
NAME 

AN02D1 
AN03D1 
AN04D1 
AN05D1 
AN0601 
AN07D1 
AN0801 
A001D1 
A002D1 
A00301 
A004D1 
A005D1 
ND0201 
ND0301 
ND04D1 
ND05D1 
ND06D1 
ND07D1 
ND08D1 
NR02D1 
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DESCRIPTION 

Non-Inverting Clock Buffer, 1 X Drive 
Non-Inverting Clock Buffer, 2X Drive 
Non-Inverting Clock Buffer, 3X Drive 
Inverting Clock Buffer, 1 X Drive 
Inverting Clock Buffer, 2X Drive 
Inverting Clock Buffer, 3X Drive 
Inverting Buffer, 1 X Drive 
Inverting Buffer, 2X Drive 
Inverting Buffer, 3X Drive 
Inverting 3-State Buffer with OE, 1 X Drive 
Inverting 3-State Buffer with OE, 2X Drive 
Inverting 3-State Buffer with OE, 3X Drive 
Inverting 3-State Buffer with OEN, 1 X Drive 
Inverting 3-State Buffer with OEN, 2X Drive 
Inverting 3-State Buffer with OEN, 3X Drive 
Non-Inverting Buffer, 1 X Drive 
Non-Inverting Buffer, 2X Drive 
Non-Inverting Buffer, 3X Drive 
Non-Inverting 3-State Buffer with OE, 1 X Drive 
Non-Inverting 3-State Buffer with OE, 2X Drive 
Non-Inverting 3-State Buffer with OE, 3X Drive 
Non-Inverting 3-State Buffer with OEN, 1X Drive 
Non-Inverting 3-State Buffer with OE, 2X Drive 
Non-Inverting 3-State Buffer with OE, 3X Drive 

DELAY GATE 
DESCRIPTION NS EQUIV. 

2-lnput AND 2.4 2 
3-lnput AND 3.2 2 
4-lnputAND 3.4 3 
5-lnput AND 3.8 3 
6-lnput AND 4.2 4 
7-lnput AND 4.6 4 
8-lnput AND 5.3 5 
212 AND-OR-INVERT 2.7 2 
3/3 AND-OR-INVERT 3.9 3 
212/1 AND-OR-INVERT 4.4 3 
2/1 AND-OR-INVERT 3.0 2 
2/1/1 AND-OR-INVERT 4.7 2 
2-lnput NANO 1.7 1 
3-lnput NANO 2.6 2 
4-lnput NANO 3.5 2 
5-lnput NANO 4.0 3 
6-lnput NANO 4.3 3 
7-lnput NANO 4.8 4 
8-lnput NANO 6.2 4 
2-lnput NOR 3.0 1 

CELL 
NAME 

NR0301 
NR0401 
NR05D1 
NR0601 
NR07D1 
NR08D1 
OA01D1 
OA0201 
OA03D1 
OA04D1 
OA05D1 
OR02D1 
OR03D1 
OR0401 
OR0501 
OR06D1 
OR07D1 
OR08D1 
XN02D1 
X002D1 

DESCRIPTION 

3-lnput NOR 
4-lnput NOR 
5-lnput NOR 
6-lnput NOR 
7-lnput NOR 
8-lnput NOR 

DELAY 
NS 

2.9 
1.9 
1.6 
2.9 
1.9 
1.6 
1 .4 
0.9 
0.6 
3.1 
2.0 
1.9 
2.8 
1.7 
1.5 
2.5 
1.7 
1.8 
3.8 
2.4 
2.5 
3.8 
2.4 
2.5 

212 OR-AND-INVERT 
3/3 OR-AND-INVERT 
212/1 OR-AND-INVERT 
2/1 OR-AND-INVERT 
2/1/1 OR-AND-INVERT 
2-lnputOR 
3-lnput OR 
4-lnput OR 
5-lnput OR 
6-lnputOR 
7-lnputOR 
8-lnput OR 
2-lnput Exclusive NOR 
2-lnput Exclusive OR 

DELAY 
NS 

4.3 
5.6 
7.3 
8.9 

11.3 
13.6 
3.6 
7.0 
7.0 
3.6 
4.1 
3.2 
3.6 
4.6 
6.1 
7.4 
9.0 

10.2 
3.0 
4.1 

GATE 
EQUIV. 

1 
2 
3 
1 
2 
3 
1 
1 
2 
2 
2 
3 
2 
3 
3 
1 
2 
2 
2 
3 
4 
2 
3 
4 

GATE 
EQUIV. 

2 
2 
3 
3 
4 
4 
2 
3 
3 
2 
2 
2 
2 
3 
3 
4 
4 
5 
3 
3 



DECODERS/MULTIPLEXERS ARITHMETIC FUNCTIONS 

CELL DELAY GATE CELL DELAY GATE 
NAME DESCRIPTION NS EQUIV. NAME DESCRIPTION NS EQUIV. 

DC24D1 2-to-4 Line Decoder 4.1 5 AD0101 1-Bit Full Adder 7.4 10 
DC3801 3-to-8 Line Decoder 6.5 14 AD02D1 2-Bit Full Adder 9.2 18 
DE24D1 2-to-4 Line Decoder 5.7 8 AS01D1 1-Bit Adder/Subtracter 9.5 12 

with Enable AS02D1 2-Bit Adder/Subtracter 11.3 23 
ME41D1 4-to-1 Multiplexer 6.9 10 

with Enable 
MX21 D1 2-to-1 Multiplexer 4.1 3 
MX41D1 4-to-1 Multiplexer 5.7 7 
MX81D1 8-to-1 Multiplexer 8.1 16 

FLIP-FLOPS/LATCHES 

CELL SPEED GATE 
NAME DESCRIPTION MHZ EQUIV. 

DFBNNB D Flip-Flop with Clear, Preset, Buffered Outputs 97 8 
DFBNNN D Flip-Flop with Clear, Preset 72 7 
DFBNNT D Flip-Flop with Clear, Preset, 3-State Output 97 10 
DFBTNB Buffered D Flip-Flop with Clear, Preset 83 9 
DFBTNN D Flip-Flop with Clear, Preset, Buffered Clock 55 8 
DFBTNT Buffered D Flip-Flop with Clear, Preset, 3-State Output 83 11 
DFCNNB D Flip-Flop with Clear, Buffered Outputs 122 7 
DFCNNN D Flip-Flop with Clear 77 6 
DFCNNT D Flip-Flop with Clear, 3-State Output 123 9 
DFCTNB Buffered D Flip-Flop with Clear 102 8 
DFCTNN D Flip-Flop with Clear, Buffered Clock 7 
DFCTNT Buffered D Flip-Flop with Clear, 3-State Output 102 10 
DFNNNB D Flip-Flop with Buffered Outputs 123 6 
DFNNNN D Flip-Flop 26 5 
DFNNNT D Flip-Flop with 3-State Output 123 8 
DFNTNB Buffered D Flip-Flop 101 7 
DFNTNN D Flip-Flop with Buffered Clock 6 
DFNTNT Buffered D Flip-Flop with 3-State Output 101 9 
DFPNNB D Flip-Flop with Preset, Buffered Outputs 95 7 
DFPNNN D Flip-Flop with Preset 83 6 
DFPNNT D Flip-Flop with Preset, 3-State Output 96 9 
DFPTNB Buffered D Flip-Flop with Preset 82 8 
DFPTNN D Flip-Flop with Preset, Buffered Clock 7 
DFPTNT Buffered D Flip-Flop with Preset, 3-State Output 83 10 
JKBNNB JK Flip-Flop with Clear, Preset, Buffered Outputs 65 11 

I 
JKBNNN JK Flip-Flop with Clear, Preset 59 10 
JKBNNT JK Flip-Flop with Clear, Preset, 3-State Output 65 13 
JKBTNB Buffered JK Flip-Flop with Clear, Preset 64 12 
JKBTNN JK Flip-Flop with Clear, Preset, Buffered Clock 11 
JKBTNT Buffered JK Flip-Flop with Clear, Preset, 3-State Output 64 14 
JKCNNB JK Flip-Flop with Clear, Buffered Outputs 63 10 
JKCNNN JK Flip-Flop with Clear 63 9 
JKCTNB Buffered JK Flip-Flop with Clear 63 11 
JKCTNN JK Flip-Flop with Clear, Buffered Clock 10 
JKNNNB JK Flip-Flop with Buffered Outputs 67 9 
JKNNNN J K Flip-Flop 60 8 
JKNTNB Buffered JK Flip-Flop 67 10 
JKNTNN JK Flip-Flop with Buffered Clock 9 
LABFNB Buffered Latch with Clear, Preset 94 6 
LABFNN Latch with Clear, Preset, Buffered Clock 5 
LABFNT Buffered Latch with Clear, Preset, 3-State Output 95 8 
LABNNB Latch with Clear, Preset, Buffered Outputs 113 5 
LABNNN Latch with Clear, Preset 88 4 
LABNNT Latch with Clear, Preset, 3-State Output 114 7 
LACFNB Buffered Latch with Clear 77 5 
LACFNN Latch with Clear, Buffered Clock 4 
LACFNT Buffered Latch with Clear, 3-State Output 78 7 
LACNNB Latch with Clear, Buffered Outputs 90 4 
LACNNN Latch with Clear 84 3 
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FLIP-FLOPS/LATCHES (CONT.) 

CELL SPEED GATE 
NAME DESCRIPTION MHZ EQUIV. 

LACNNT Latch with Clear, 3-State Output 90 6 
LACTNN Latch with Clear, Active High Buffered Clock 4 
LANFNB Buffered Latch B6 5 
LANFNN Latch with Buffered Clock 4 
LANFNT Buffered Latch with 3-State Output B5 7 
LANN NB Latch with Buffered Outputs 101 4 
LANNNN Latch 113 3 
LANN NT Latch with 3-State Output 101 6 
LANTNB Buffered Latch, Active High Buffered Clock B7 5 
LANTNN Latch with Active High Buffered Clock 4 
LAPFNB Buffered Latch with Preset 107 6 
LAPFNN Latch with Clear, Preset, Buffered Clock 5 
LAPFNT Buffered Latch with Preset, 3-State Output 107 B 
LAPNNB Latch with Preset, Buffered Outputs 134 5 
LAPNNN Latch with Preset 45 4 
LAPNNT Latch with Preset, 3-State Output 133 7 
MFBTNB Buffered MUX Flip-Flop with Clear, Preset B3 12 
MFBTNT Buffered MUX Flip-Flop with Clear, Preset, 3-State Output B3 14 
MFCTNB Buffered MUX Flip-Flop with Clear, Buffered Clock and Output B2 11 
SCBNNB Synchronous Counter with Clear, Preset, Buffered Outputs 59 11 
SCBNNN Synchronous Counter with Clear, Preset 53 10 
SCBNNT Synchronous Counter with Clear, Preset, 3-State Outputs 59 13 
SCBTNB Buffered Synchronous Counter with Clear, Preset 59 12 
SCBTNN Synchronous Counter Clear, Preset, Buffered Clock 11 
SCBTNT Buffered Synchronous Counter with Clear, Preset, 3-State O/P 59 14 
SCCNNB Synchronous Counter with Clear, Buffered Outputs 5B 10 
SCCNNN Synchronous Counter with Clear 63 9 
SCCNNT Synchronous Counter with Clear, 3-State Output 5B 12 
SCCTNB Buffered Synchronous Counter with Clear 5B 11 
SCCTNN Synchronous Counter with Clear, Buffered Clock 10 
SCCTNT Buffered Synchronous Counter with Clear, 3-State Output 5B 13 
TFBNNB T Flip-Flop with Clear, Preset, Buffered Outputs 78 B 
TFBNNN T Flip-Flop with Clear, Preset 74 7 
TFBNNT T Flip-Flop with Clear, Preset, 3-State Output 79 10 
TFBTNB T Flip-Flop with Clear, Preset BO 9 
TFCNNB T Flip-Flop with Clear, Buffered Outputs BS 7 
TFCNNN T Flip-Flop with Clear BB 6 
TFCTNB T Flip-Flop with Clear 85 B 
TFPNNB T Flip-Flop with Preset, Buffered Outputs BO 7 
TFPNNN T Flip-Flop with Preset 72 6 

COP880 CORE MICROCONTROLLER FAMILY 
CELL ROM RAM SIZE CELL ROM RAM SIZE 
NAME (BYTES) (BYTES) (SQ. MILS) NAME (BYTES) (BYTES) (SQ.MILS) 

MOK64B OK 64 5730 M2K192B 2K 192 B050 
MOK12BB OK 12B 6110 M4K64B 4K 64 7640 
MOK192B OK 192 6960 M4K12BB 4K 12B 8490 
M1K64B 1K 64 5730 M4K192B 4K 192 9330 
M1K12BB 1K 12B 6530 MBK64B BK 64 10210 
M1K192B 1K 192 7410 MBK12BB BK 12B 11050 
M2K64B 2K 64 6360 MBK192B BK 192 11905 
M2K12BB 2K 128 7200 
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SOFT MACRO PERIPHERALS 

CELL 
NAME 

COPLCD 
COPIP8 
COPOP8 
COPBP8 
COPRTC 
COPURT 

DESCRIPTION 

36-Segment Triplex LCD Controller 
8-Bit Input Port 
8-Bit Output Port 
8-Bit Input/Output Port 
Real Time Clock (Equivalent to NSC 58174) 
UART (8250 Subset) 

• COPS is a trademark of National Semiconductor Corporation 

GATE 
COUNT 

950 
70 

120 
200 

1848 
1769 

PADs, PAD DRIVERS, LEVEL SHIFTERS 
CELL CELL 
NAME DESCRIPTION NAME DESCRIPTION 

PC6001 CMOS Output Pad (2 mA) PT6001 TTL Output Pad (2 mA) 
PC6002 CMOS Output Pad (4 mA) PT6002 TTL Output Pad (4 mA) 
PC6003 CMOS Output Pad (8 mA) PT6003 TTL Output Pad (8 mA) 
PC6004 CMOS Output Only Pad (12 mA) PT6004 TTL Output Only Pad (12 mA) 
PC6005 CMOS Output Only Pad (16 mA) PT6005 TTL Output Only Pad (16 mA} 
PC6011 3-State Output Pad with Input, Pull up (2 mA) PT6011 3-State Output Pad with Input, Pullup (2 mA) 
PC6012 3-State Output Pad with Input, Pullup (4 mA} PT6012 3-State Output Pad with Input, Pullup (4 mA) 
PC6013 3-State Output Pad with Input, Pullup (8 mA) PT6013 3-State Output Pad with Input, Pullup (8 mA) 
PC6014 3-State Output Pad with Input, Pullup (12 mA) PT6014 3-State Output Pad with Input, Pullup (12 mA) 
PC6015 3-State Output Pad with Input, Pullup (16 mA) PT6015 3-State Output Pad with Input, Pullup (16 mA) 
PC6021 3-State Output Pad with Input, Pulldown (2 r.iA) PT6021 3-State Output Pad with Input, Pulldown (2 mA) 
PC6022 3-State Output Pad with Input, Pulldown (4 mA) PT6022 3-State Output Pad with Input, Pulldown (4 mA) 
PC6023 3-State Output Pad with Input, Pulldown (8 mA) PT6023 3-State Output Pad with Input, Pulldown (8 mA) 
PC6024 3-State Output Pad with Input, Pulldown (12 mA) PT6024 3-State Output Pad with Input, Pulldown (12 mA) 
PC6025 3-State Output Pad with Input, Pulldown (16 mA) PT6025 3-State Output Pad with Input, Pulldown (16 mA) 
PC6041 3-State Output Pad with Input (2 mA} PT6041 3-State Output Pad with Input (2 mA) 
PC6042 3-State Output Pad with Input (4 mA) PT6042 3-State Output Pad with Input (4 mA) 
PC6043 3-State Output Pad with Input (8 mA) PT6043 3-State Output Pad with Input (8 mA) 
PC6044 3-State Output Pad with Input (12 mA) PT6044 3-State Output Pad with Input (12 mA) 
PC6045 3-State Output Pad with Input (16 mA) PT6045 3-State Output Pad with Input (16 mA) 
PC6DOO Input Pad LSCCOO CMOS Input Bulfer 
PC6010 Input Pad with Pullup LSSCOO Schmitt Trigger Input Buffer 
PC6D20 Input Pad with Pulldown LSTCOO TTL Level Shifter 

721 

I 
I 



CELL 
NAME 

VSC85 
VSC90 
VSC92 
VSC93 
VSC94 
VSC95 
VSC137 
VSC138 
VSC148 
VSC150 
VSC154 
VSC157 
VSC160 
VSC161 
VSC162 
VSC163 
VSC164 
VSC165 
VSC166 
VSC168 
VSC169 
VSC173 
VSC174 
VSC175 

VSC180 
VSC181 
VSC182 
VSC190 

·ROM 
• RAM 
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TTL MACRO LIBRARY 
GATE CELL GATE 

DESCRIPTION COUNT NAME DESCRIPTION COUNT 

4-Bit Magnitude Comparator 39 VSC191 Presettable 4-Bit Binary Up/Down Counter 80 
4-Bit Decade Ripple Counter 47 VSC191D 
Divide by 12 Ripple Counter 42 _4Bit 4-Bit Binary Down Counter 67 
4-Bit Binary Ripple Counter 34 5Bit 5-Bit Binary Down Counter 82 
4-Bit Shift Register 47 -6Bit 6-Bit Binary Down Counter 98 
4-Bit RighVLeft Shift Register 44 VSC191U 
1 of 8 Decoder/Demultiplexer 30 _4Bit 4-Bit Binary Up Counter 67 
1 of 8 Decoder/Demultiplexer 20 5Bit 5-Bit Binary Up Counter 82 
8 Input Priority Encoder 38 :::6Bit 6-Bit Binary Up Counter 98 
16 Input Multiplexer 64 VSC192 Presettable BCD Decade Up/Down Counter 77 
1 of 16 Decoder/Demultiplexer 47 VSC193 Presettable 4-Bit Binary Up/Down Counter 71 
Quad 2 Input Data Selector 19 VSC194 4-Bit Bidirectional Universal Shift Register 60 
Synchronous BCD Decade Counter 66 VSC195 4-Bit Parallel Access Shift Register 50 
Synchronous 4-Bit Binary Counter 68 VSC198 8-Bit RighVLeft Shift Register 108 
Synchronous BCD Counter 64 VSC199 8-Bit Parallel Access Shift Register 95 
Synchronous 4-Bit Binary Counter 61 VSC240 Octal Inverter/Buffer (3-State) 20 
8-Bit Serial-In-Parallel-Out Shift Register 69 VSC242 Octal Bus Inverting Transceiver (3-State) 18 
8-Bit Parallel-In-Serial-Out Shift Register 92 VSC244 Octal Buffer (3-State) 22 
8-Bit Parallel-In-Serial-Out Shift Register 89 VSC245 Octal Bus Transceiver (3-State) 44 
Synchronous BCD Decade Up/Down Counter 88 VSC253 Dual 4 to 1 Multiplexer (3-State) 18 
Synchronous 4-Bit Binary Up/Down Counter 81 VSC258 Quad 2 Line to 1 Line Data Selector/MUX 19 
Quad D Type Flip-Flop (3-State) 56 (3-State) 
Hex D Type Flip-Flop with Reset 50 VSC273 Octal D Type Flip-Flop with Reset 67 
Quad D Type Edge-Triggered Flip-Flop with 32 VSC274 4-Bit by 4-Bit Binary Multiplier 154 

Reset VSC280 9-Bit Odd/Even Parity Generator/Checker 23 
8-Bit Odd/Even Parity Generator/Checker 23 VSC283 4-Bit Full Adder with Fast Carry 36 
4-Bit ALU 93 VSC373 Octal Transparent Latch (3-State) 53 
Look-Ahead Carry Generator 37 VSC374 Octal D Type Flip-Flop (3-State) 73 
Presettable BCD Decade Up/Down Counter 84 VSC521 8-Bit Parity Checker 27 

1.5µ COMPILER LIBRARY 

PLA • STATE MACHINE 
• N X M MULTIPLIER • DATA PATH 



1.5µ NON-VOLATILE LIBRARY 

RUGGED EEPROMt 

CELL TOTAL WRITE ACCESS SIZE 
NAME BITS* DESCRIPTION CYCLE TIME SQ.MILS 

EEARRY 16 16 x 1 EEPROM ARRAY 10ms eons 640 
32 32 x 1 EEPROM ARRAY 10ms eons 774 
64 64 x 1, 16 x 4, ex 8 EEPROM ARRAY 10ms eons 1044 

128 128 x 1, 32 x 4, 16x 8, 8 x 16 EEPROM ARRAY 10ms sons 158S 
256 64 x 4, 32 x 8, 16 x 16 EEPROM ARRAY 10ms eons 2130 

t Rugged EE is a failure tolerant, redundant dual transistor cell design which facilitates simple application and testing. 
• Larger arrays are available on a custom basis; consult factory. 

RUGGED EELOGICt 

CELL MAX.CLOCK WRITE GATE 
NAME DESCRIPTION FREQUENCY CYCLE EQUIV. 

EEDFFC 4-Bit EE D Register with Clear 9MHz 21 ms 89 
EEDFSC 4-Bit EE D Register with Clear, Preset 9MHz 21 ms 93 
EEDFST 4-Bit EE D Register 9MHz 21 ms 102 
EEDUAL 2-Bit EE D Register with Individual Program 9MHz 21 ms 66 

Enable Not 
EENLAC 4-Bit EE Latch with Clear 9MHz 21 ms 74 
EETFST 4-Bit EE Counter with Parallel Load 9MHz 21 ms 110 

t Rugged EE is a failure tolerant, redundant dual transistor cell design which facillitates simple application and testing. 
The term "EE" is for electrically erasable; all EELOGIC devices are electrically erasable and programmable. 

RUGGED EEPROM SHIFT REGISTERS 

CELL 
NAME DESCRIPTION 

EER004 4-Bit EEPROM Shift Register 
EER008 8-Bit EEPROM Shift Register 
EER016 16-Bit EEPROM Shift Register 
EER032 32-Bit EEPROM Shift Register 
EER064 64-Bit EEPROM Shift Register 
EER128 128-Bit EEPROM Shift Register 

• All Delay and Recall times assume 1 pF load. 

PROGRAMMING SUPPLIES 

CELL 
NAME 

EEHVPO 
EEHVS4 

DESCRIPTION 

Port for Controlled External Vpp 
Internal Vpp Generator 

WRITE 
TIME 

21 ms 
21 ms 
21 ms 
21 ms 
21 ms 
21 ms 

CLOCKTOQ 
DELAY 

30ns 
30 ns 
30 ns 
30 ns 
30 ns 
30 ns 

MAX 
BITS 

TBA 

Programming supply operation is 1S V to 17 V, Tj = 0° to 8S°C, unless otherwise indicated. 

HIGH VOLTAGE PADS 

CELL 
NAME 

EEPAD1 
EEPAD2 

DESCRIPTION 

High Voltage PAD for Vpp 
High Voltage PAD for EEHVS4 Interface 

RECALL 
TIME 

sons 
sons 
sons 
sons 
sons 
sons 

SIZE 
SQ.MILS 

13S 
233 
429 
822 

1607 
3341 

SIZE 
SQ.MILS 

28 
868 
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Product Number/Physical Dimension Cross Reference 

Product Package No. Page Product Package No. Page Product Package No. Page 
Number Type Pins No. Number Type Pins No. Number Type Pins No. 

SC11000CN DIP 24 731 SC11033CN DIP 28 732 SC11314CN DIP 8 728 

SC11001CN DIP 24 731 SC11033CV PLCC 28 735 SC11314CM SOIC 14 733 

SC11001CV PLCC 28 735 SC11036CN DIP 18 729 SC11319CN DIP 14 728 

SC11002CN DIP 20 730 SC11037CN DIP 28 732 SC11319CM SOIC 20 734 

SC11002CM SOIC 20 734 SC11037CV PLCC 28 735 SC11320CT PGA 121 736 

SC11003CN DIP 20 730 SC11046CN DIP 28 732 SC11320CQ QFP 100 736 

SC11003CM SOIC 20 734 SC11046CV PLCC 28 735 SC11322CN DIP 20 730 

SC11004CN DIP 24 731 SC11054CN DIP 28 732 SC11322CM SOIC 20 734 

SC11004CV PLCC 28 735 SC11054CV PLCC 28 735 SC11324CN DIP 20 730 

SC11005CN DIP 24 731 SC11061CV PLCC 68 735 SC11324CM SOIC 20 734 

SC11005CV PLCC 28 735 SC11074CV PLCC 44 735 SC11327CN DIP 20 730 

SC11006CN DIP 28 732 SC11075CV PLCC 44 735 SC11327CM SOIC 20 734 

SC11006CV PLCC 28 735 SC11091CV PLCC 68 735 SC11328CN DIP 24 731 

SC11007CN DIP 28 732 SC11122CN DIP 20 730 SC11328CV PLCC 28 735 

SC11007CV PLCC 28 735 SC11122CV PLCC 28 735 SC11330CN DIP 16 729 

SC11008CN DIP 28 732 SC11171CN DIP 28 732 SC11346CN DIP 16 729 

SC11008CV PLCC 28 735 SC11171CV PLCC 28 735 SC11346CM SOIC 16 734 

SC11011CV PLCC 68 735 SC11176CN DIP 28 732 SC11360CN DIP 28 732 

SC11014CN DIP 24 731 SC11176CV PLCC 28 735 SC11360CV PLCC 28 735 

SC11014CV PLCC 28 735 SC11202CN DIP 18 729 SC11401CN DIP 24 731 

SC11015CN DIP 24 731 SC11202CM SOIC 16 734 SC11402CN DIP 20 730 

SC11015CV PLCC 28 735 SC11203CN DIP 18 729 SC11403CN DIP 24 731 

SC11016CN DIP 24 731 SC11203CM SOIC 20 734 SC11404CN DIP 20 730 

SC11016CV PLCC 28 735 SC11204CN DIP 14 728 SC11410CV PLCC 28 735 

SC11017CN DIP 28 732 SC11204CM SOIC 16 734 SC11411CN DIP 20 730 

SC11017CV PLCC 28 735 SC11270CN DIP 18 729 SC11411CM SOIC 16 734 

SC11019CN DIP 48 733 SC11270CM SOIC 18 734 SC11471CV PLCC 44 735 

SC11019CV PLCC 44 735 SC11271CN DIP 18 729 SC11476CN DIP 28 732 

SC11020CN DIP 48 733 SC11271CM SOIC 18 734 SC11476CV PLCC 44 735 

SC11020CV PLCC 44 735 SC11280CN DIP 20 730 SC11478CV PLCC 44 735 

SC11021CV PLCC 68 735 SC11280CV PLCC 28 735 SC11481CV PLCC 44 735 

SC11022CN DIP 48 733 SC11289CN DIP 22 730 SC11486CN DIP 28 732 

SC11022CV PLCC 68 735 SC11290CN DIP 22 730 SC11486CV PLCC 44 735 

SC11023CV PLCC 44 735 SC11290CV PLCC 28 735 SC11488CV PLCC 44 735 

SC11024CN DIP 28 732 SC11296CN DIP 40 732 SC22201CN DIP 18 729 

SC11024CV PLCC 28 735 SC11296CV PLCC 44 735 SC22201CM SOIC 20 734 I 
SC11026CN DIP 28 732 SC11305CN DIP 20 730 SC22318CN DIP 24 731 

SC11026CV PLCC 28 735 SC11306CN DIP 20 730 SC22318CV PLCC 28 735 

SC11027CN DIP 28 732 SC11310CN DIP 20 730 SC22322CN DIP 20 730 

SC11027CV PLCC 28 735 SC11310CV PLCC 28 735 SC22324CN DIP 20 730 

SC11028CN DIP 28 732 SC11313CN DIP 14 728 

SC11028CV PLCC 28 735 SC11313CM SOIC 14 733 
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PHYSICAL DIMENSIONS-Inches (Millimeters) 

Package &·Lead Molded DIP 

r.400/.373 J 
PIN NO. 1 -:l.oos 01181 

0.030 
MAX 

95"±5° 

.320/.300 

.0151.009 

Package 14·Lead Molded DIP 

728 

0.030 
(0.762) 
MAX 

0.30~.320 
(7.620-ll.128) 

I o 325 .0.025 I • . -0.015 • 

(8 255) ( +0.635) 
. (--0.381) 

0.009--0.015 
(0.229--0.381) 

PINN0.1 
IDENT 

!DENT __j 
4 

OPTION1 

(TOP VIEW) 

I 
.250 ±0.005 

(6.350 :!ll.127) 

t:::;:::;:::;===;::=::l__j 

0.125 
(3.175) 

MIN 
0.100:!ll.010 0.018:!ll.003 

(2.540 ±0.254) (0.457 :!ll.078) 86°194° TYP 



Package 16-Lead Molded DIP 

0.300-0.320 
(7.620-<l.128) 

PIN N0.1 
IDENT 

0.130±0.005 
(3.302 ± 0.127) 

OPTION 1 

0.009--0.010 
(0.22(>..().254) 

TYP 
ot;FJ (1651) 

0030±0015 
(0.762 ±0.381) l 

Package 18-Lead Molded DIP 

0.100 ±0.010 0.018 ±0.003 
(2.540 ±0.254) (0.457 ±0.076) 

TYP 

(TOP VIEW) 

0 890-0 930 r- (22 61-2362) 

I 11a1 ITT1 fi61 15 4 

0.125-0.140 
(3.175-3.556) 

MIN 

86"194" TYP 

I 
.250 ±0.005 

(6.350 ±0.127) 
PIN N0.1 

IDENT 

l:::;::;:::;::====;:::::;:J_J 

0.030 
(0.762) 

MAX 

0.300-0.320 
(7.620-Jl. 128) 

I a 325 +0.025 I . --0.015 

.(8 255) (+0.635). 
. (--0.381) 

0.009--0.015 
(0.22(>..().381) 

0.100±0.010 0.018±0.003 
(2.54~~-254) (0.457 ±0.076) 

0.125--0.140 
(3.175-3.566) 

86"/94" TVP I 
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Package 20.Leacl Molded DIP 

0.030 
(0.762) 

MAX 
'-95~0 

I 0.325 .0.025 I 
• -0.015 • 

(8.255) i:&tm 

0.009-0.010 
(0.229-0.254) 

TYP 

Package 22-Lead Molded DIP 

0.400-0.420 
(10.160-10.688) 

0.030 

<0·152> 0.009-0.015 
~95";5" (0.229-0.381) 

PINN0.1 
IOENT 

I o 425 .0.025 I 
... . -0.015 • 

(10 795) (+0.635) 
. (-0.381) 

0.050 ±0.015 
(1.27±0.381) 

730 

(TOP VIEW) 

~,-~~~~~~Jf.1.Jj~)~~~~~~ ..... , 
I 

.260±0.005 
(6.604 ±0.127) 

t:::;::;:::;=====:::;:::l_J 

0.100±0.010 0.018±0.003 
(2.5~fp·254) (0.457 ±0.076) 

(TOP VIEW) 

0.100±0.010 0.018±0.003 
(2.540 ±0.254) (0.457 ±0.076) 

0.125-0.140 
(3. 175-3.556) 

86"/94"TYP 

0.145-0.200 
(3.683-6.080) 

0.125-0.145 
(3.175-3.556) 

98"/84"TYP 



Package 24-Lead Molded DIP 

DOTIED OUTLINES 
REFLECT ALTERNATE 

MOLDED BODY CONFIGURATIONS 

0.600-0.620 
(15.24-15.75) 

(~4~8) MIN 

(15.88) i~gmi 

PINNO. ! 
IDENT 

0.160±0.005 
(4.064±0.127) 

0.170-0.210 
(4.318-0.334) 

Package 24-Lead Molded Skinny DIP 

OPTION2 

{TOP VIEW) 

0.100 ±0.010 0.018 ±0.003 
(2.540 ±0.254) (0.457 ±0.076) 

0.300-0.320 
(7.62CHl.128) 14---------,~m:Ji~gi.--------01 

(g:n~,MAX (~:m, MIN 

I o 325 .0.025 I . --0.015 . . 
(8 255) ( +0.635) 

. (--0.381) 

MAX 

0.100 ±0.010 0.018 ±0.003 
(2.540 ±0.254) (0.457 ±0.076) 

TYP TYP 

84°/98°TYP 

0. 125-0.140 
(3.175-3.683) 

0.145-0.200 
(3.683-5.080) 

0.125-0.145 
(3.175-3.556) 

MIN 

731 

I 



Package 28·Lead Molded DIP 

1. 

0.600-0.620 
(15.24-15.75) 

'-95"±5° 

0.625~:g~; 

PIN N0.1 
IDENT 

(i~"i5) RAD 

(TOP VIEW) 

Package 40-Lead Molded DIP 

.030 MAX 

732 

PINN0.1 
IDENT 

.1251.165 

,~q-. 
~l j l .1251.140 .• ,._lJ .100-l--1 .01•-ll- ••. ~ 

±.015 ±.010 ±.003 
TYP 

.050 ± .005 



Package 48-Lead Molded DIP 

.030 
MAX 

PINN0.1 
IDENT 

.. £I~ 
~'-r----'ll ~ ioo-W 018~~ oroj L ••·~-~:~,~ 

±.015 ±.010 ±.003 ±.005 
TYP TYP TYP 

Package 14-Lead SOIC 

PIN 1 

.346-.362~ 
029 TYP. 

03·· 
5°TYP 

0.000--0.005 RAO. TYP. 

oo~o0·W/ 

0.101 
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406±.00B=i -f ~29TYP. PRN" 
1 

03~ 

0-Lead SOIC 
Package 2 .

504 
± .ooa --:::1 

1'r-.029TYP. n PnN ff I 

o~ 
5"TYP 

~ 0.050TYP. 
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Package 28-Lead Plastic Chip Carrier 

0.165-0.180 

0.485--0.495 
SQUARE 

SQUARE 
(CONTACT DIMENSION) 

Package 44-Lead Plastic Chip Carrier 

Package 68-Lead Plastic Chip Carrier 

r 
.826 
NOM 

L 

61 

6 SPACES AT 

6SPACESAT r00501 r-0045 

to~·~.~~' 

681 

r 
.526 
NOM 

L 
.050 REF 

15 

(BOTTOM VIEW) 

.045 

... ~. .r ·---~· 
AT0.050 

.526 NOM 

16 SPACES 
AT 

.050"' .500 

.910/.930 SQUARE 
(CONTACT DIMENSION) 
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Package 121-Pln Plastlc Grid Array 

r, ____ 1.375±.005 ____ ., 
(34.9~.127) 

IP 
PINN0.1 ./ 
IDENTIFIER _,, 

Package 1 OO·Pin Quad Flat Pack 
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r 
.938-.953 

(23.8-24.2) 

L 
.767-.81J7 

(19.S-20.5) 

EXTRA PIN 
PINN0.1 
IDENTIFIER 

.018 ± .002 
DIA 

.100 
(2.54) 
TYP 

13 12 11 10 9 8 7 6 5 4 3 2 1 

.008-.020 
(.20-.51) 

.024-.039 
(.60-1.0) 
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SIERRA SEMICONDUCTOR NORTH AMERICAN SALES OFFICES 

Corporate Headquarters 
SIERRA SEMICONDUCTOR 
2075 No. Capitol Ave. 
San Jose, CA 95132 
PH: 408-263-9300 
FAX: 408-263-3337 

Northwest Regional Office 
(Same as Headquarters) 

Northeast Regional Office 
SIERRA SEMICONDUCTOR 
101 Cambridge St. 
Burlington, MA 01803 
PH: 617-229-6868 
FAX: 617-229-6849 

ALABAMA 
MONTGOMERY MKTG., INC. 
1910 Sparkman Drive 
Huntsville, AL 35816 
PH: 205-830-0498 
FAX: 205-837-7049 

ARIZONA 
SUMMIT SALES 
7802 East Gray Rd., Ste. 600 
Scottsdale, AZ 85260 
PH: 602-99$-4850 
FAX: 602-998-5274 

ARKANSAS 
LOGIC 1 SALES 
200 East Spring Valley, Ste. A 
Richardson, TX 75081 
PH: 214-234-0765 
FAX: 214-669-3042 

CALIFORNIA 
BROOKS TECHNICAL GROUP 
883 N. Shoreline Blvd. 
Mountain View, CA 94043 
PH: 415-960-3880 
FAX: 415-960-3615 

BROOKS TECHNICAL GROUP 
3025 Alhambra Dr. #14 
Cameron Park, CA 95682 
PH: 916-676-2025 
FAX: 916-676-1218 

PATHFINDER ELECTRONICS 
97 47 Business Park Ave. 
Ste202-C 
San Diego, CA 92131 
PH: 619-578-2555 
FAX: 619-578-7659 

SPINNAKER SALES 
17870 Sky Park Circle 
Suite 107 
Irvine, CA 92714-6242 
PH: 714-261-7233 
FAX: 714-261-0963 

N. Central Regional Office 
SIERRA SEMICONDUCTOR 
3100 W. Higgins Road, Suite 175 
Hoffman Estates, IL 60195 
PH: 708-882-0490 
FAX: 708-882-0668 

S. Central Regional Office 
SIERRA SEMICONDUCTOR 
801 E. Campbell Rd., Ste. 255 
Richardson, TX 75081 
PH: 214-783-8284 
FAX: 214-680-2271 

COLORADO 
WESCOM 
4891 Independence St., Ste. 235 
Wheat Ridge, CO 80033 
PH: 303-422-8957 
FAX: 303-422-9892 

CONNECTICUT 
LINDCO ASSOCIATES, INC. 
Corner Stone Professional Park 
SuiteC101 
Woodbury, CT 06798 
PH: 203-266-0728 
FAX: 203-266-0784 

DELAWARE 
THIRDWAVE SOLUTIONS 
8335-H Guilford Rd. 
Columbia, MD 21046 
PH: 301-290-5990 
FAX: 301-381-5846 

DIST. OF COLUMBIA 
THIRD WA VE SOLUTIONS 
8335 H Guilford Road 
Columbia, MD 21046 
PH: 301-290-5990 
FAX: 301-381-5846 

FLORIDA 
S.E.C. 
901 Douglas Ave, Ste. 200 
Altamonte Springs, FL 32714 
PH: 407-682-4800 
FAX: 407-682-6491 

S.E.C. 
776 S. Military Trail 
Deerfield Beach, FL 33442-3025 
PH: 305-426-4601 
FAX: 305-427-7338 

GEORGIA 
MONTGOMERYMKTG., INC. 
3000 Northwoods Parkway 
Suite 110 
Norcross, GA 30071 
PH: 404-447-6124 
FAX: 404-447-0422 

Southwest Regional Office 
SIERRA SEMICONDUCTOR 
17870 Sky Park Circle, Ste. 107 
Irvine, CA 92714-6242 
PH: 714-261-5707 
FAX: 714-261-2738 

Southeast Regional Office 
SIERRA SEMICONDUCTOR 
6525 The Corners Pkwy., Ste. 400 
Norcross, GA 30092 
PH: 404-729-6860 
FAX: 404-729-6862 

HAWAII 
BROOKS TECHNICAL GROUP 
883 N. Shoreline Blvd. 
Mountain View, CA 94043 
PH: 415-960-3880 
FAX: 415-960-3615 

IDAHO 
WESCOM 
5322 Oraga Place 
Boise, ID 83706 
PH: 208-336-6654 
FAX: 208-338-9348 

ILLINOIS 
EAGLE TECHNICAL SALES 
1805 Hicks Road, Suite G 
Rolling Meadows, IL 60008 
PH: 708-991-0700 
FAX: 708-991-0714 

INDIANA 
ELECTRONIC SALES & ENG. 
7739 E. 88th Street 
P.O. Box 50009 
Indianapolis, IN 46250 
PH: 317-849-4260 
FAX: 317-841-0231 

KENTUCKY 
ARTHUR BAIER COMPANY 
7 480 Kings wood Ori ve 
P.O. Box425 
West Chester, OH 45069 
PH: 513-779-2395 
FAX: 513-779-9011 

LOUISIANA 
LOGIC 1 SALES, INC. 
200 East Spring Valley 
Suite A 
Richardson, TX 75081 
PH: 214-234-0765 
FAX: 214-669-3042 I 
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SIERRA SEMICONDUCTOR NORTH AMERICAN SALES OFFICES (Cont.) 

MAINE NEW JERSEY ARTHUR BAIER COMPANY 
NEW TECH SOLUTIONS EMTEC SALES INC 7395 Mapleleaf Blvd 

· al ' Worthington, OH 43235 111 South Bedford Street, Ste. 102 299 Ridged eAve. PH- 614-764_1144 
Burlington, MA 01803 East Hanover, NJ 07936 FAX· 614-764_1157 
PH: 617-229-8888 PH: 201-428-0600 · 
FAX: 617-229-1614 FAX: 201-428-9594 

MARYLAND 
THIRD WAVE SOLUTIONS 
8335 H Guilford Rd. 
Columbia, MD 21046 
PH: 301-290-5990 
FAX: 301-381-5846 

MASSACHUSETIS 
NEW TECH SOLUTIONS 
111 South Bedford Street, Ste. 102 
Burlington, MA 01803 
PH: 617-229-8888 
FAX: 617-229-1614 

MICHIGAN 
TRITECH SALES INC 
32823 W. 12 Mile Rd., Ste. 110 
Farmington Hills 
Michigan, MI 48018 
PH: 313-553-3370 
FAX: 313-553-4670 

MINNESOTA 
P.S.L COMPANY 
7732 W. 78th Street 
Minneapolis, MN 55435 
PH: 612-944-&545 
FAX: 612-944-6249 

MISSISSIPPI 
MONTGOMERYMKTG., INC 
1910 Sparkman Drive 
Huntsville, AL 35816 
PH: 205-830-0498 
FAX: 205-837-7049 

MONTANA 
L-SQUARED LTD. 
105 Central Way, Suite 203 
Kirkland, WA 98033 
PH: 20&-827-&555 
FAX: 20&-828-6102 

NEVADA 
BROOKS TECHNICAL GROUP 
883 N. Shoreline Blvd. 
Mountain View, CA 94043 
PH: 415-960-3880 
FAX: 415-960-3615 

NEV ADA-LAS VEGAS SUMMIT SALES 
7802 East Gray Road, Suite 600 
Scottsdale, AZ &5260 
PH: 602-998-4&50 
FAX: 602-998-5274 

NEW HAMPSHIRE 
NEW TECH SOLUTIONS 
111 South Bedford Street, Ste. 102 
Burlington, MA 01803 
PH: 617-229-8888 
FAX: 617-229-1614 
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THE McCOY GROUP, INC. 
291 B-1 Chester Avenue 
Medford, NJ 08055 
PH: 609-953-0770 
FAX: 609-953-1238 

NEW MEXICO SUMMIT SALES 
7704 Ranchwood Dr. N.W. 
Albuquerque, NM 87120 
PH: 505-345-5003 
FAX: 505-839-4057 

NEW YORK 
Upstate 
PI'TRONICS, INC. 
Pickard Bldg, Office 110 
5858 Molloy Road 
Syracuse, NY 13211 
PH: 315-455-7346 
FAX: 315-455-2630 

Long Island 
EMTEC SALES, INC. 
299 Ridgedale Ave. 
East Hanover, NJ 07936 
PH: 201-428-0600 
FAX: 201-428-9594 

NORTH CAROLINA 
MONTGOMERY MKTG., INC 
1391 N. Harrison Ave. 
Cary, NC 27513 
PH: 919-467-6319 
FAX: 919-467-1028 

MONTGOMERY MKTG., INC 
1200 Trinity Road 
Raleigh, NC 27607 
PH: 919-851-0010 
FAX: 919-&51-6620 

NORTH DAKOTA 
P.S.I. COMPANY 
7732 W. 78th Street 
Minneapolis, MN 55435 
PH: 612-944-8545 
FAX: 612-944-6249 

OHIO 
ARTHUR BAIER COMPANY 
6690 Beta Drive, Suite 106 
Cleveland, OH 44143 
PH: 21&-461-6161 
FAX: 21&-461-9091 

ARTHUR BAIER COMPANY 
7480 Kingswood Drive 
P.O. Box425 
West Chester, OH 45069 
PH: 513-779-2395 
FAX: 513-779-9011 

ARTHUR BAIER COMPANY 
2105 Needmore Road 
Dayton, OH 45414 
PH: 513-276-4128 
FAX: 513-27&-5486 

OKLAHOMA 
LOGIC 1 SALES, INC. 
200 E. Spring Valley, Suite B 
Richardson, TX 75081 
PH: 214-234-0765 
FAX: 214-669-3042 

OREGON 
L-SQUARED LTD. 
15234 N.W. Greenbrier Pkwy. 
Beaverton, OR 97006 
PH: 503-629-&555 
FAX: 503-645-6196 

PENNSYLVANIA 
Western Penn. 
ARTHUR BAIER COMPANY 
1230 Duncan Avenue 
Pittsburgh, PA 15237 
PH: 412-367-7799 
FAX: 412-367-7073 

Eastern Penn. 
THE McCOY GROUP, INC. 
P.O. Box326 
Exton, PA 19341 
PH: 215-363-0350 
FAX: 609-953-1238 

PUERTO RICO 
G.A. ASSOCIATES, INC. 
Calle Presa No. 35, Milaville 
Rio Piedras, PR 00925 
PH: 809-790-4090 
FAX: 809-764-2060 

RHODE ISLAND 
NEW TECH SOLUTIONS 
111 South Bedford Street, Ste. 102 
Burlington, MA 01803 
PH: 617-229-8888 
FAX: 617-229-1614 

SOUTH CAROLINA 
MONTGOMERY MARKETING, INC. 
1200 Trinity Road 
Raleigh, NC 27607 
PH: 919-851-0010 
FAX: 919-851-6620 

SOUTH DAKOTA 
P.S.I. COMPANY 
7732 W. 78th Street 
Minneapolis, MN 55435 
PH: 612-944-&545 



SIERRA SEMICONDUCTOR NORTH AMERICAN SALES OFFICES (Cont.) 

TENNESSEE VERMONT CANADA 
MONTGOMERY MARKETING, INC. NEW TECH SOLUTIONS CANTEC REPS. INC. (TORONTO) 
3000 Northwoods Pkwy, Ste. 110 111 South Bedford Street, Ste. 102 8 Strathearn Ave., Unit 18 
Norcross, AL 30071 Burlington, MA 01803 Brampton, Ontario L6T 4L9 
PH: 404-447-6124 PH: 617-229-8888 Canada 
FAX: 404-447-0422 FAX: 617-229-1614 PH: 416-791-5922 

FAX: 416-791-7940 

TEXAS 
LOGIC 1 SALES 
200 East Spring Valley 
Suite A 
Richardson, TX 75081 
PH: 214-234-C1765 
FAX: 214-669-3042 

LOGIC 1 SALES 
11149 Research Blvd., Ste. 110 
Austin, TX 787ff} 
PH: 512-345-2952 
FAX: 512-346-5309 

LOGIC 1 SALES 
4606 fM 1960 West, Ste. 418 
Houston, TX 77069 
PH: 713-444-7ff}4 
FAX: 713-444-8236 

UTAH 
WESCOM MARKETING, INC. 
3500 S. Main Street, Ste. 100 
Salt Lake City, UT 84115 
PH: 801-269-0419 
FAX: 801-269-0665 

VIRGINIA 
TIDRD WA VE SOLUTIONS 
8335 H Guilford Road 
Columbia, MD 21046 
PH: 301-29<l-!l990 
FAX: 301-381-5846 

WASHINGTON 
L-SQUARED, LTD. 
105 Central Way, Ste. 203 
Kirkland, WA 98033 
PH: 206-827-8555 
FAX: 206-828-6102 

WISCONSIN 
EAGLE TECHNICAL SALES 
426 E. North St. #405 
Waukesha, WI 53188 
PH: 414-896-0633 
FAX: 708-991-0714 

Ollinois office) 

P.S.I COMPANY 
77:fl W. 18th Street 
Minneapolis, MN 55435 
PH: 612-944-8.545 
FAX: 612-944-6249 

CANTEC REPS. INC. (OTTAWA) 
1573 Laperriere Ave., 
Ottawa, Ontario KlZ 7T3 
Canada 
PH: 613-725-3704 
FAX: 613-725-0490 

CANTEC REPS. INC. (MONTREAL) 
4947 Legault St. 
Pierrefonds, Quebec H9J 1T6 
Canada 
PH: 514-696-6750 
FAX: 514-696-6753 
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SIERRA SEMICONDUCTOR NORTH AMERICAN DISTRIBUTORS 

CALIFORNIA MARYLAND 
Southwest 
m MULTICOMPONENTS 
5 Jenner Street 
Irvine, CA 92718 
PH: 714-727-4001 
FAX: 714-727-2109 

Northwest 
ITT MULTICOMPONENTS 
1580 Oakland Road, Ste. C202 
San Jose, CA 95131 
PH: 408-453-1404 
FAX: 408-4.53-1407 

COLORADO 
ITT MULTICOMPONENTS 
1333 W. 120th. Ave. 
W estm!ster, CO 80234 
PH: 303-451-8740 
FAX: 303-451-8781 

CONNECilCUT 
MILGRA Y ELECTRONICS 
Milford Plains Office Park 
326 West Main Street 
P.0Box418 
Milford, CT06460 
PH: 203-878-5538 

800-922-"911 
FAX: 203-878-6970 

FLORIDA 
MILGRA Y ELECTRONICS 
1850 Lee Rd., Ste. 104 
Winter Pk, FL 32789 
PH: 305-647-5747 
FAX: 305-629-0757 

GEORGIA 
MILGRA Y ELECTRONICS 
3000 Northwoods Parkway 
Norcross,GA30071 
PH: 404-446-9777 

800-241-5523 
FAX: 404-446-1186 

ILLINOIS 
MILGRA Y ELECTRONICS 
3223 North Wilke Road 
Arlington Heights, IL 60004 
PH: 312-253-1212 

800-322-6271 
FAX: 312-253-1573 

KANSAS 
MILGRA Y ELECTRONICS 
6400 Glenwood, Ste 313 
Overland Park, KS 66202 
PH: 913-236-8800 
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MILGRA Y ELECTRONICS 
9801 Broken Land Pkwy, Ste. 103 
Columbia, MD 21046 
PH: 301-621-8169 

800-638-6656 

MASSACHUSETIS 
MILGRA Y ELECTRONICS 
187 Ballardvale Street 
Wilmington, MA 01887 
PH: 508-657-!lOOO 

NEW JERSEY 
MILGRA YELECTRONICS 
3001 Greentree Exec. Campus, Ste. C 
Marlton, NJ 08'53 
PH: 609-983-5010 

800-257-7111 
FAX: 609-985-1607 

NEW YORK 
MILGRA Y ELECTRONICS 
77 Schmitt mvd. 
Farmingdale, NY 1173.S 
PH: 516-391-3000 

800-MIL-GRA Y 

MILGRA Y ELECTRONICS 
1170 Pittsford-Victor Road 
Pittsford, NY 14534 
PH: 716-381-9700 
FAX: 716-381-9495 

PHASE 1 TECHNOLOGY CORP 
1110 Rt. 109 
N. Llndenhurst, NY 11757 
PH: 516-957-4900 
FAX: 516-957-4909 

OHIO 
MILGRA Y ELECTRONICS 
6155 Rocksi.de Road 
Oeveland, OH 44131 
PH: 216-447-1520 

S00.321-0006 
8CJ0.362-2808 

TEXAS 
MILGRA Y ELECTRONICS 
16610 North Dallas Pkwy, Ste. 1300 
Dallas, TX 75248 
PH: 214-248-1603 

SCJ0.637-7227 
FAX: 214-248-0218 

UTAH 
MILGRA Y ELECTRONICS 
4190 South Highland Drive, Ste.102 
Salt Lake Qty, UT 84124 
PH: 801-272-4999 
FAX: 801-272-7005 

WASHINGTON D.C. 
MILGRA Y ELECTRONICS 
9801 Broken Land Pkwy, Ste. 103 
Columbia, MD 21046 
PH: 301-995-6169 

CANADA 
m MULTICOMPONENTS.VANCOUVER 
3455 Gardner Ct. 
Burnaby, B.C. VSG 4J7 
PH: 604-291-8866 
FAX: 604-291-1227 

m MULTICOMPONENTS-EDMONTON 
9840 47th A venue, Ste. 3 
Edmonton, Alta T6E 5P3 
PH: 1-800-332-8387 
FAX: 403-458-4983 

ITT MULTICOMPONENTS-CALGARY 
3015 5th N.E., Ste. 210 
Calgary, Alberta TIA 6T8 
PH: 403-273-2780 
FAX: 403-273-7458 

ITT MULTICOMPONENTS.WINNIPEG 
760 Century St. 
Winnipeg, Manitoba R3H OMl 
PH: 204-786-8401 

1-800-262-8839 
FAX: 204-889-5357 

ITT MULTICOMPONENTS-OTTAWA 
39 Robertson Road, Ste. 506 
Nepean, Ontario K2H 8R2 
PH: 613-596-<980 
FAX: 613-596-6987 

ITT MULTICOMPONENTS.MONTREAL 
5713 Chemin St. Francois 
Ville St. Laurent,P.Q. H4S 1W9 
PH: 514-335-7697 
FAX: 514-335-9330 

m MULTICOMPONENTS-TORONTO 
300 North Rivermede Rd. 
Concord, Ontario lAK 2Z4 
PH: 416-736-1144 
FAX: 416-736-4831 



SIERRA SEMICONDUCTOR EUROPEAN SALES OFFICES 
European Corporate Headquarters 
SIERRA SEMICONDUCTOR B.V. 
Bruistensingel 242 
5232 AD s' -Hertogenbosch 
The Netherlands 
PN: 011-31-73-408888 
FAX: 011-31-73-423155 

Northern Europe Area Office 
SIERRA SEMICONDUCTOR LTD. 
Terminal 3-382 
382 Stonehill Green, Westlea, 
Swindon, SNS 7HB 
England 
PH: 011-44-793-618492 
FAX: 011-44-793-618589 

BELGIUM 
INELCO ELECTRONICS S.A. 
A venue des Croix de Guerre, 94 
1120 Bruxelles 
Belgium 
PH: 011-32-2-2442811 
FAX: 011-32-2-2164606 

DENMARK 
EXATECA/S 
Dortheavej 1-3 
DK-2400 Copenhagen 
Denmark 
PH: 011-45-31-191022 
FAX: 011-45-31-193129 

FINLAND 
OY FINTRONIC AB 
Heikkilantie 2A 
00210 Helsinki 
Finland 
PH: 011-358-0-692-6022 
FAX: 011-358-(}.682-1251 

FRANCE 
(Standard Product Only) 
TEKELEC AIRTRONIC S.A. 
Rue Carle Vernet 
Cite des Bruyeres 
92315 Sevres 
France 
PH: 011-33-1-45-34-7535 
FAX: 011-33-1-45-07-2191 

(Semicustom ASIC's Only) 
MISIL 
2 Rue de la Couture 
Silic301 
94588 Rungis Cedex 
France 
PH: 011-33-1-45-60-0021 
FAX: 011-33-1-45-6(}.0186 

GERMANY 
BEKA ELECTRONIC CmbH 
Industriestrasse 39-43 
2000Wedel 
Federal Republic of Germany 
PH: 011-49-4103-84061 
FAX: 011-49-4103-15111 
Telex: 189582 

NorE: Design Center located at European Headquarters 

Central Europe Area Office 
SIERRA SEMICONDUCTOR CmbH 
Arabella Strasse 5 
8000 Muenchen 81 
Federal Republic of Germany 
PH: 011-49-89-9101088 
FAX: 011-49-89-9102232 
Telex: 5216193 

GERMANY (Cont.) 
VSC ELECTRONIK VERTRIEBS CmbH 
Gewerbestrasse 8 
D-7049 Steinenbronn 
Federal Republic of Germany 
PH: 011-49-7157-4057 
FAX: 011-49-7157-72607 

ELECTRONIK CmbH 
Zum Degenhardt 12 
7770 Ueberlingen 
DOR/East Europa 
PH: 011-49-7024-8868-69 
FAX: 011-49-7551-8008-34 

BODAMER CmbH 
Sud!. Muencher Strausse 24a 
D-8022 Gruenwald 
Federal Republic of Germany 
PH: 011-49-4103-84061 
FAX: 011-49-4103-15111 
Telex: 189582 

ITALY 
INTER-REP (SPA HEADQUARTERS) 
Centro-Direz Colleoni 
17, Palazzo Orione-Ingresso 3 
20041 Agrate B. Milano 
Italy 
PH: 011-39-6<56171 
FAX: 011-39-6ffi0364 

INTER-REP S.P.A. 
Via Orbetello 98 
10148 Torino 
Italy 
PH: 011-39-11-216-5901 
FAX: 011-39-11-216-5915 

lHE NElHERLANDS 
SEMICONB.V. 
Gulberg33 
5674 AG Nuenen 
·The Netherlands 
PH: 31-4(}.83-7075 
FAX: 31-4(}.83-2300 

NORWAY 
NORDISK ELEKTRONIK A/S 
Smedsvigen 4 
P.O.Box123 
N-1364 Hvalstad 
Norway 
PH: 011-47-2-846210 
FAX: 011-47-2-846545 

Southern Europe Area Office 
SIERRA SEMICONDUCTOR SRL 
Piazza de Angeli 1 
20146 Milano 
Italy 
PH: 011-39-2-4819212/222 
FAX: 011-39-2-4819197 

SPAIN 
CIOCE (SA HEADQUARTERS) 
Numancia, 117-121 
Local 1Y2 
Planta 1 
08029 Barcelona 
Spain 
PH: 011-34-3-3228052 
FAX: 011-34-3-3215210 
Telex: 50089 

CIOCES.A. 
Cl San Sotero 8 
Planta3a 
Madrid 28037 
Spain 
PH: 011-34-1-3271866 
FAX: 011-34-1-3270848 
Telex: 44476 

SWEDEN 
NORDISK ELEKTRONIK AB 
Torshamnsgatan 39 
P.O.Box36 
5-16493 Krista 
Sweden 
PH: 011-46-8-703-4630 
FAX: 011-46-8-703-9845 

SWITZERLAND 
ASCOM PRIMOTEC AC 
Taefernstrasse ~ 
CH 5405 Baden-Daettwil 
Switzerland 
PH: 011-41-!»84-0171 
FAX: 011-41-56-83-3454 
Telex: 58949 

UNITED KINGDOM 
AMECA ELECTRONICS LTD. 
Armstrong Rd. 
Daneshill East 
Basingstroke, Hants RG24 OPF 
United Kingdom 
PH: 011-44-256-843166 
FAX: 011-44-256-842956 
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SIERRA SEMICONDUCTOR INTERNATIONAL SALES OFFICES 

NOTE: Design Center located at Chartered Semiconductor, PTB. LTD, Singapore Science Park 

AUSTRALIA 
ADVANCED COMPONENT DIST. 
106 Belmore Road North 
Riverwood, NSW 2210 

·Australia 
PH: 011-61-2"'534-6200 
FAX: 011-61-2-534-4910 

REPTECHNIC 
3/36 Bydown St. 
Neutral Bay, N.S.W. 2089 
Australia 
PH: 011-61-2-953-9844 
FAX: 011-61-2-953-9683 

HONGKONG 
EXCEL ASSOCIATES LTD. 
1502 Austin Tower 
22-26A Austin Avenue 
Tsimshatsui, Kowloon 
Hong Kong 
PH: 011-852-721-0900 
FAX: 011-852-369-6826 

INDIA 
GAEKWAR ENTERPRISE 
P.O. Box 26507 
Cumballa Hill 
Bombay, 400026 
India 
PH: 011-91-22-49434!59 
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ISRAEL 
ADVANCED SEML TECK LTD. 
47 /9 Golomb Street 
Herzalia 46305 
Tel Aviv, Israel 
PH: 011-972-52-583355 
FAX: 011-972-52-505525 

JAPAN 
H.Y. ASSOCIATES CO. LTD. 
Wakanamdg. 
3-1-10 Seldmachi-I<ita 
Nerima-ku Tokyo 177 
Japan 
PH: 011-81-3-929-7111 
FAX: 011-81-3-928-0301 

KOREA 
EXCEL-TECH 
#410.5, Hap Jeong-Dong 
Mapo-gu 
Seoul, Korea 121-210 
PH: 82-2-335-7823/4 
FAX: 82-2-335-7825 

SINGAPORE 
CHARTERED SEML PTE LTD. 
No. 2 Science Park Drive 
Singapore Science Park 
Singapore 0511 
PH: 011-6S-777-773 
FAX: 011-6S-777-1933 

CHARTERED TELMOS 
73 Ayer Rajah Crescent 
Ayer Rajah Industrial Estate 
Singapore 0513 
PH: 011-65-77S-9331 
FAX: 011-65-77S-9568 

TAIWAN 
SERTEK INTERNATIONAL 
3rd Floor 
135 Sec. 2, Chien Kuo N. Road 
Taipei 10479 
Taiwan, RO.C. 
PH: 011-886-2-501-0055 
FAX: 011-886-2-501-2521 
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In the U.S. - SIERRA SEMICONDUCTOR CORPORATION, 2075 North Capitol Avenue, San Jose, CA 95132. 
Telephone (408) 263-9300. Telex 384467. Fax (408) 263-3337. 

In Europe - SIERRA SEMICONDUCTOR B.V., Bruistensingel 242, 5232 AD 's-Hertogenbosch, The Netherlands. 
Telephone 073-408485. Telex 50050. Fax 07:3-423557. 

Printed in U.S.A. 320001-008 


