
FEATURES: 

MICROSLICE™ PRODUCT 

DESCRIPTION: 
• Fast 

-IDT39C03A matches 2903A speeds 
-IDT39C03B 20% speed upgrade 

• Low-power CMOS 
-50mA commercial (max.) 
-60mA (military) (max.) 

• Pin-compatible, performance-enhanced functional 
replacement for the 2903A 

• Cascadable to 8, 12, 16, etc. bits 

• Expandable Register File 

• On-chip Parity Generation and Sign Extension Logic 
-Provides parity across the entire ALU output and sign 

extension at any slice boundary 

• On-chip Normalization Logic 
-Floating point mantissa and exponent easily develgped 

using single microcycle per shift 

• On-chip Multiplication and Division Logic 
-Executes unsigned and two's complement multiplication 

along with last cycle of two's complement multiplication 

• Packaged in 48-pin plastic and ceramic DIPs and 52-pin LCC 

• Military product available 100% screened to MIL-STD-883, 
Class B 

FUNCTIONAL BLOCK DIAGRAM 

The IDT39C03s are four-bit expandable CMOS microproces
sor slices. While executing the identical functions associated 
with the high-speed IDT39C01 series of 4-bit slices, the IDT39C03s 
also provide additional enhancements for use in arithmetic
oriented processors. 

This extremely low-power yet high-s~eed microprocessor 
consists of a 16-word-by-4-bit dual-port RAM, a multidirectional 
three-port architecture, 16 logic operation ALU and the neces
sary shifting, decoding and multiplexing logic. Compatible 
2903A arithmetic and logic instructions, including the special 
multiplication, division and normalization instructions, are avail
able on the I DT39C03s. Both are easily expandable in 4-bit 
increments. 

Both devices are pin-compatible, functional-replacements for 
the 2903A. The fastest version, the IDT39C03B, is a 20% speed 
upgrade from the normal 2903A device. The IDT39C03A meets 
the 2903A speeds. 

The IDT39C03s are fabricated using CEMOS'", a single poly &I 
double metal CMOS technology designed for high-performance 
and high-reliability. 

Military product is 100% screened to MIL-STD-883, Class B, 
making them ideally suited to military temperature applications. 
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PIN CONFIGURATIONS 

DIP 
TOP VIEW 

MSD39C03-002 

3-16 

I. 
I. 
I. 

Cn 
Cn + 4 

R'OVR 
GND 
GiN 
OEy 

Yo 
Y, 
Y. 

NC 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

,,~ 

o c ttl.; .lIC Q Q \"I N ... oG. 
ZQQQQwOOllllllllllll(J 

LCC 
TOP VIEW 

MSD39C03~003 



IDT39C03A!IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
PIN NAME 1/0 DESCRIPTION 

AQ-3 I RAM A Address Inputs (TTL Input) - Four RAM address inputs which contain the address of the RAM word appearing at 
the RAM A output port. 

BQ-3 I RAM B Address Inputs (TTL Input) - Four RAM address inputs which contain the address of the RAM word appearing at 
the RAM B output port and into which new data is written when the WE input and the CP input are LOW. 

WE I Write Enable Input (TTL Input) - The RAM write enable input. If WE is LOW, data at the Y I/O port is written into the RAM 
when the CP input is LOW. When WE is HIGH, writing data into the RAM is inhibited. 

DAQ-3 I External Data Inputs (TTL Input) - A four-bit external data input which can be selected as one of the IDT39C03 ALU 
operand sources; DAo is the least significant bit. 

EA I Control Input (TTL Input) - A control input which, when HIGH, selects DAQ-3as the ALU R operand, and, when LOW, 
selects RAM output A as the ALU R operand and the DAQ-3 output data. 

DBQ-3 I/O External Data Inputs/Outputs (Three-State Input/Output) - A four-bit external data input/output. Under control of the 
OEB input, RAM output port B can be directly read on these lines, or input data on these lines can be selected as the ALU 
S operand. 

OE B I Control Input (TTL Input) - A control input which, when LOW, enables RAM output B onto the DBQ-3lines and, when 
HIGH, disables the RAM output B tri-state buffers. 

Cn I Carry-In Input (TTL Input) - The carry-in input to the IDT39C03 ALU. 

10-8 I Instruction Inputs (TTL Input) - The nine instruction inputs used to select the IDT39C03 operation to be performed. 

lEN I Instruction Enable Input (TTL Input) - The instruction enable input which, when LOW, allows the 0 Register and the Sign 
Compare flip-fl~o be written. When lEN is HIGH, the 0 Register and Sign Compare flip-flop are in the hold mode. On 
the IDT39C03, lEN also controls WRITE. 

C n+4 0 Carry-out Output (TTL Output) - This output generally indicates the carry-<lut of the IDT39C03 ALU. Refer to Table 5 for 
an exact definition of this pin. 

GIN 0 Carry-Generate Output (TTL Output) - A multi-purpose pin which indicates the carry generate, G, function at the least 
significant and intermediate slices, and generally indicates the sign, N, of the ALU result at the most significant slice. Refer 
to Table 5 for an exact definition of this pin. 

PlOVR 0 Carry-Propagate Output (TTL Output) - A multi-purpose pin which indicates the carry propagate, p. function at the least 
significant and intermediate slices, and indicates the conventional two's complement overflow, OVR, signal at the most 
significant slice. Refer to Table 5 for an exact definition of this pin. II 

Z I/O Open-Drain I/O Pin (Open-Drain Input/Output) - An open-drain input/output pin which, when HIGH, generally indicates 
the outputs are all LOW. For some Special Functions, Z is used as an input pin. Refer to Table 5 for an exact definition of 
this pin. 

SIOo, SI03 I/O Bidirectional Serial Shift I/Os for the ALU (Three-State Input/Output) - Bidirectional serial shift inputs/outputs for the 
ALU shifter. During a shift-up operation, SIOo is an input and SI03 an output. During a shift~own operation, SI03 is an 
input and SIOo is an output. Refer to Tables 3 and 4 for an exact definition of these pins. 

010",0103 I/O Bidrectional Serial Shift I/Os for the 0 Shifter (Thr-State Input/Output) - Bidirectional serial shift inputs/outputs for the 
o shifter which operate like SIOo and S103. Refer to Tables 3 and 4 for an exact definition of thise pins. 

LSS I Control Input (TTL Input) - An input pin which, when tied LOW, programs the chip to act as the least significant slice 
(LSS) of an IDT39C03 array and enables the WRITE output onto the WRITElMSS pin. w~en LSS is tied HIGH, the chip is 
programmed to operate as either an intermediate or most significant slice and the WRIT output buffer is disabled. 

WRITElMSS I/O Control Input (Three-State Input/Output) - When LSS is tied LOW, the WRITE output signal appears at this pin; the 
WRITE signal is LOW when an instruction which writes data into the RAM is being executed. When LSS is tied HIGH, 
WRITElMSS is an input pin; tying it HIGH programs the chip to operate as an intermediate slice (IS) and tying it LOW 
programs the chip to operate as the most significant slice (MSS). 

YQ-3 I/O Data Inputs/Outputs (Three-State Input/Output) - Four data inputs/outputs of the IDT39C03. Under control of the OEy 
input, the ALU shifter output data can be enabled onto these lines, or these lines can be used as data inputs when external 
data is written directly into the RAM. 

OEy I Control Input (TTL Input) - A control input which, when LOW, enables the ALU shifter output data onto the YQ-3 lines 
and, when HIGH, disables the YQ-3 three-state output buffers. 

CP I Clock Input (TTL Input) - The clock input to the IDT39C03. The 0 Register and Sign Compare flip-flop are clocked on 
the LOW-to-HIGH transition of the CP signal. When enabled by WE, data is written in the RAM when CP is LOW. 

3-17 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

ARCHITECTURE OF THE IDT39C03 
The I DT39C03s are high-performance, cascadable, 4-bit 

microprocessor slices used in CPUs, peripheral controllers, 
microprogram mabie machines and in a number of other applica
tions. The functional blocks consist of the following: 

-16-word-by-4-bit dual-port RAM 
-high-speed ALU and shifter 
-0 register with shifter input 
-9-bit instruction decoder 

DUAL-PORT RAM 
Both the A and B ports of the Dual-Port RAM can be addressed 

and read simultaneously at the respective RAM A and B output 
ports. If both ports address the same memory location, identical 
data will be read from both the A and B port. The latches at the 
RAM output ports are transparent when the clock input, CPo is 
HIGH and holds the RAM output data when CP is Ww. RAM data 
is read at the DB (I/O) port under control of the OEB three-state 
output enable. 

External data can be written directly into the RAM from the 
V I/O port, or the ALU shifter output data can be enabled onto the 
V I/O port and entered into the RAM. Data is written inio the RAM 
at the B address when the write enable input, WE, is LOW and the 
clock input, CPo is LOW. 

ALU 
The IDT39C03s perform seven arithmetic operations and nine 

logic operations on two 4-bit operands. Various pairs of ALU 
source operands are easily selected via the ALU multiplexer 
inputs. The EA input selects either the DA external data input or 
RAM output port A for use as one ALU operand. The OEs and 10 
inputs select RAM output port B, DB external data input, or the Q 
register content for use as the second ALU source operand. 
During certain ALU operations, zeroes are forced at the ALU 
operand inputs. Thus, the IDT39C03s are capable of operating 
on data from two external sources, from an internal and external 
source, or from two internal sources. Table 1 indicates all the 
possible pairs of ALU source operands as a function of the EA 
OEe and 10 inputs. 

With instruction bits 14, 13, 12, 11 and 10 LOW, the IDT39C03s 
execute special functions which have been defined in Table 4. 
When the I DT39C03s execute instructions other than the nine 
special instructions, the ALU operation is defined by instruction 
bits 14, 13, 12and 11. Table 2 defines the ALU operation as a function 
of these four instruction bits. 

Cascading the I DT39C03s, in either the carry lookahead or 
ripple carry approach, is very simple. In a cascaded configura
tion, each slice must be properly programmed to most significant 
slice (MSS), intermediate slice (IS) or least significa~ slice 
(LSS). The IDT39C03s incorporate the carry generate (G), and 
carry propagate (J5) signals necessary for cascading. 

TABLE 1. 
ALU OPERAND SOURCES 

EA 10 OEs ALU OPERAND R ALU OPERAND S 

L L L RAM Output A RAM Output 8 
L L H RAM Output A D80-3 
L H X RAM Output A Q Register 
H L L DAo.3 RAM Output 8 
H L H DAo·3 D8 0' 3 
H H X DAo.3 Q Register 

L = LOW H = HIGH X = Don't Care 
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TABLE 2. 
IDT39C03 ALU FUNCTIONS 

I. 13 I. 
" 

HEX 
ALU FUNCTIONS CODE 

L L L L 0 
10 = L I Special Functions 

10 = H I Fj = HIGH 

L L L H 1 F = S Minus R Minus 1 
Plus Co 

L L H L 2 F - R Minus S Minus 1 
Plus Cn 

L L H H 3 F - R Plus S Plus Co 

L H L L 4 F = S Plus Co 

L H L H 5 F - S Plus Co 

L H H L 6 F = R Plus Co 

L H H H 7 F = R Plus Co 

H L L L 8 Fj = LOW 

H L L H 9 Fj - RjAND Sj 

H L H L A Fj = Rj EXCLUSIVE NOR Sj 

H L H H B Fj - Rj EXCLUSIVE OR Sj 

H H L L C Fj - Rj AND Sj 

H H L H D Fj - Rj NOR Sj 

H H H L E Fj = Rj NAND Sj 

H H H H F Fj = Rj OR Sj 

L = LOW H = HIGH j = 0 to 3 

Also generated is a carry-out signal, Cn+4, which is generally 
available as an output of each slice. Both the carry-in, Cn, and 
carry-out Cn+4, signals are active HIGH. The ALU generates two 
other status outputs. These are negative, N, and overflow, OVR. 
The N output is generally the most significant (sign) bit of the 
ALU output and can be used to determine positive or negative 
results. The OVR output indicates that the arithmetic operation 
being performed exceeds the available two's complement number 
range. The Nand OVR signals are available as outputs of the 
most significant slice. Thus, the multipurpose G/N and PiOVR 
outputs indicate G andP at the least significant and intermediate 
slices, and sign and overflow at the most significant slice. Refer to 
Table 5 for the exact definition of these four signals. 

ALU SHIFTER 
Under instruction control, the ALU shifter passes the ALU 

output (F) non-shifted, shifts it up one bit position (2F), orshifts it 
down one bit position (F/2). Both arithmetic and logical shift 
operations are possible. The arithmetic shift operation shifts data 
around the most significant (sign) bit position of the MSS and a 
logical shift operation shifts data through this bit position (see 
Figure 1). SIOo and SI03 are bidirectional serial shift inputs/out
puts. During a shift-up operation SI03 is generally a serial shift 
input and SIOo a serial shift output. For exact definition of the 
SIOo and SI03 operation, refer to Table 3 and 4. 

Also provided in the ALU shifter is sign extension at the slice 
boundaries. Under instruction control, the SIOo (sign) input can 
be extended through Va, VI, V2, V3 and propagated to the SI03 
output. 

Providing ALU error detection, the IDT39C03s ALU shifter 
contains a cascadable, five-bit parity generator/checker. Parity 
for the Fa, F1, F2 , F3, ALU outputs and SI03 input is generated 
and, under instruction control, is made available at the SIOo 
output. 
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The operation of the ALU shifter is defined by the instruction 
inputs. Specified in Table 4 are the special functions and the 
operations the ALU shifter performs. When the IDT39C03s exe
cute instructions other than the special functions, the ALU shifter 
operation is determined by instruction bits la, 17, Ie and 15. How 
these four bits operate with the ALU shifter is defined in Table 3. 

SI03 Jrf:: I • SIOo 

MOST SIGNIFICANT SLICE 

SI03 -----.-I-, I-' +--1 · SIOo 

LEAST SIGNIFICANT OR INTERMEDIATE SLICE 

IDT39C03 Arithmetic ShHt Path 

SI03 ----t-I-, I-' +------1 · SIOo 

Q REGISTER 

ALL SLICE POSITIONS 

IDT39CD3 Logical ShHt Path 

Figure 1. 

MSD39C03-004 

The a register is an auxiliary four-bit register which is clocked 
on the LOW-to-HIGH transition of the CP input. It is intended 
primarily for use in multiplication and division operations; how
ever, it can also be used as an accumulator or holding register for 
some applications. The F output of the ALU can be loaded into 
the a register and/or the a register can be selected as the source 
for the ALU S operand. The shifter at the input to the a register 
can shift the a register contents up one bit position (20) or down 
one bit position (0/2). Only logical shifts are performed. Both 
0100 and 0103 are bidirectional shift serial inputs/outputs. Dur
ing a a register shift-up operation, 0100 is a serial shift input and 
0103 is a serial shift output. During a shift-down operation, 0103 
is a serial shift input and 0100 is a serial shift output. 

The IDT39C03s provide the capability of double-length arith
metic and logical shifting. To perform the double-length shift, 
0103 of the MSS is connected to SIOo of the LSS, and executing 
an instruction which shifts both the ALU output and the a 
register. 

The instruction inputs also control the a register and shifter, as 
shown in Table 4. When executing instructions other than the 
special functions, the a register and shifter operation is con
trolled by instruction bits la, 17, Ie and 15, as shown in Table 3. 

OUTPUT BUFFERS 
Both the DB and Y ports are bidirectional I/O ports driven by 

three-state output buffers with external output enable controls. 
The Y output buffers are enabled when the OEy input is LOW and 
are in the high Z state when OEy is HIGH. The DB output buffers 
are enabled when the OEs input is LOW. The zero, Z pin is an 
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open drain I/O that can be wire-OR'ed between slices. As an 
output it can be used as a zero detect status flag and generally 
indicates that the YO-3 pins are all LOW. Table 5 defines the exact 
signal functions. 

INSTRUCTION DECODER 
The Instruction Decoder generates the required internal 

control signals relative to the nine instruction inputs, la-a, the 
instruction Enable input, lEN, the LSS input, and the WRITE/ 
MSS input/output. 

When an instruction which writes data into the RAM is being 
performed, the WRITE output is LOW. Reference Table 3 and 4 for 
proper pin operation. When lEN is HIGH, the WRITE output is 
forced HIGH' and the a register and Sign Compare Flip-Flop 
contents are preserved. When·IEN is LOW, the WRITE output is 
enabled and the a register and Sign Compare Flip-Flop can be 
written according to the IDT39C03s instruction. The Sign Com
pare Flip-Flop is an on-chip flip-flop which is used during a divide 
operation. See Figure 2. 

R3¥ F3 
SPECIAL 

FUNCTION 
AORC ~ - SIGN 
~ COMPARE 

lEN 

MSD39C03-005 

Figure 2. Sign Compare Flip-Flop 

SLICE POSITION PROGRAMMING 
When the LSS input is LOW, the device becomes the least 

significant slice and enables the WRITE output signal onto the 
WRITElMSS bidirectional I/O pin. When the LSS input is HIGH, 
the WRITElMSS pin becomes an input which when HIGH pro
grams the slice to operate as an intermediate slice (IS). Connect
ing it LOW programs the slice to operate as a most significant slice 
(MSS). The WRITE/MSS pin must be tied HIGH via a pull-up 
resistor. WRITElMSS and LSS should not be connected together. 

SPECIAL FUNCTIONS 
Nine special functions are provided on the IDT39C03s which 

make possible the implementation of the following operations: 

• Single and Double Length Normalization 

• Two's Complement Division 

• Unsigned and Two's Complement Multiplication 

• Conversion Between Two's Complement and Sign/Magnitude 
Representation 

• Incrementation by One or Two 
Adjusting a single-precision or double-precision floating point 

number in order to bring its mantissa within a specified range can 
be performed using the single-length and double-length 
normalization operations. Three special functions can be used to 
perform a two's complement, non-restoring divide operation. 
They provide single and double-precision divide operations and 
can be performed in "n" clock cycles (where "n" is the numberof 
bits in the quotient). 

The unsigned multiply special function and the two two's 
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complement multiply special functions can be used to multiply 
two n-bit, unsigned or two's complement numbers, respectively, 
in n clock cycles. During the last cycle of the two's complement 
multiplication, a conditional subtraction, rather than addition, is 
performed due to the factthatthe sign bit ofthe multiplier carries 
negative weight. 

The sign/magnitude-two's complement special function can 

TABLE 3. 
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be used to convert number representation systems. A number 
expressed in sign/magnitude representation can be converted to 
the two's complement representation, and vice-versa, in one 
clock cycle. 

Incrementing an unsigned or two's complement number by 
one or two is easily accomplished using the increment by one or 
two special function. 

ALU DESTINATION CONTROL FOR 10 OR 11 OR 12 OR 13 = HIGH, lEN = LOW 

HEX ALUSHIFTER 
SIO. V. V. OREG" 

I. 17 I. I. CODE FUNCTION MOSTSIG. OTHER MOSTSIG. OTHER MOSTSIG. OTHER V, V. SIO. WRITE SHIFTER 010. 010. 

SLICE SLICES SLICE SLICES SLICE SLICES FUNCTION 

L L L L 0 Arith. Ff2-V Input Input F3 SI03 SI03 F3 F2 F, Fo L Hold Z Z 

L L L H 1 Log. Ff2-Y Input Input SI03 SI03 F3 F3 F2 F, Fo L Hold Z Z 

L L H L 2 Arith. Ff2 - Y Input Input F3 SI03 SI03 F3 F2 F, Fo L Log. Of 
Input 0 0 2-0 

L L H H 3 Log. Ff2-Y Input Input SI03 SI03 F3 F3 F2 F, Fo L Log. Of 
Input 0 0 2-0 

L H L L 4 F-Y Input Input F3 F3 F2 F2 F, Fo Parity L Hold Z Z 

L H L H 5 F-Y Input Input F3 F3 F2 F2 F, Fo Parity H Log. Of 
Input 0 0 2-0 

L H H L 6 F-Y Input Input F3 F3 F2 F2 F, Fo Parity H F-O Z Z 

L H H H 7 F-Y Input Input F3 F3 F2 F2 F, Fo Parity L F-O Z Z 

H L L L B Arith.2F-Y F2 F3 F3 F2 F, F, Fo SIOo Input L Hold Z Z 

H L L H 9 Log. 2F-Y F3 F3 F2 F2 F, F, Fo SIOo Input L Hold Z Z 

H L H L A Arith.2F-Y F2 F3 F3 F2 F, F, Fo SIOo Input L Log. 
0 3 Input 20-0 

H L H H B Log. 2F-Y F3 F3 F2 F2 F, F, Fo SIOo Input L Log. 
0 3 Input 20-Q 

H H L L C F-Y F, F3 F3 F3 F2 F2 F, Fo Z H Hold Z Z 

H H L H D F-Y F3 F3 F3 F3 F2 F2 F, Fo Z H Log. 
0 3 Input 20-Q 

H H H L E SIOo-Yo• 
SIOo SIOo SIOo Y,. Y2• Y3 

SIOo SIOo SIOo SIOo SIOo Input L Hold Z Z 

H H H H F F-Y F3 F3 F3 F3 F2 F2 F, Fo Z L Hold Z Z 

Parity = F, V F2 V F, V Fo V SI03 L = LOW Z = High-Impedance 
V = Exclusive OR H = HIGH 
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TABLE 4. 
SPECIAL FUNCTIONS FOR 14 = 13 = 12 = 11 = 10 = LOW (Note 4) 

(HEX) SPECIAL ALU SHIFTER 
510, OREG& 

18,7,6,5 FUNCTION ALU FUNCTION 
FUNCTION MOST SIG. OTHER 510. SHIFTER 010, 010. WRITE 

SLICE SLICES FUNCTION 

0 Unsigned Multiply 
F 0 S + C n if Z 0 L Log F/2-Y 

Z Input Fo 
Log Q/2 Input Qo L 

FoR + S + Cn if Z 0 H (Note 1) -Q 

1 (NoteS) 

2 
Two's Complement F 0 S + C n if Z 0 L Log F/2-Y 

Z Input Fa 
Log Q/2 

Input Qo L 
Multiply FoR + S + C n if Z 0 H (Note 2) -Q 

3 (Note 5) 

4 
Increment by FoS+t+C n F-Y Input Input Parity Hold Z Z L 
One or Two 

5 
Sign/Magnitude F 0 ~ + Cn if Z 0 L F-Y 

Input Input Parity Hold Z Z L 
Two's Complement F 0 S + Cn if Z 0 H (Note3) 

Two's Complement 
F 0 S + Cn if Z 0 L 

Log F/2-Y Log Q/2 6 F 0 S - R - 1 + Cn Z Input F Input Qo L 
Multiply. Last Cycle (Note 2) 0 -Q 

if Z 0 H 

7 (Note 5) 

8 
Single Length F 0 S + C n F-Y F3 F3 Z Log 20 

0 3 Input L 
Normalize -Q 

9 (Note 5) 

Double Length 
Log 20 A Normalize and F 0 S + Cn Log 2F-Y R3 V F3 F3 Input 0 3 Input L 

First Divide Op 
-0 

B (Note 5) 

Two's Complement 
F 0 S + R + C n if Z 0 L 

R3 V F3 
Log 20 

C Divide 
F 0 S - R - 1 + Cn Log 2F - Y F3 Input 

-0 0 3 Input L 
if Z 0 H 

f-~ 
D (Note 5) 

--f----~ ~- f-----
Two's Complement F 0 S + R + C n if Z = L 

Log 20 E Divide Correction F 0 S - R·· 1 + C n F-Y F3 F3 Z -Q 0 3 Input L 
and Remainder if Z 0 H 

F (Note 5) 

NOTES: 
1. At the most significant slice only, the en + 4 signal is internally gated to the Y3 output. 

2. At the most significant slice only, Fs V OVA is internally gated to the Y3 output. 

3. At the most significant slice only, 53 V F3 is generated at the Ys output. 

4. The Q Register cannot be used explicitly as an operand for any Special Functions. It is defined implicitly within the functions. 

5. Not valid. 

L = LOW Z 0 High-Impedance 

H 0 HIGH v = Exclusive OR 

X = Don't Care Parity 0 SIO, V F3 V F, V F, V Fo 

3-21 



IDT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 5. IDT39C03A STATUS OUTPUTS 

P/OVR GIN Z(OEy'LOW) 

(HEX)(HEX) I G, P, MOST SIG. OTHER MOST SIG. OTHER MOST SIG. 
INTER

MEDIATE 
SLICE 18•S 140, 0 (I' 0 to 3) (I' 0 to 3) SLICE SLICES SLICE SLICES SLICE 

X H 

x x 

x x 

x X 

x X 

x X 

x X 

x X 

x X 

x X 

x A X 
x B 

x c 
x o 
x 
X X 

A 

B 

c 

o 

E 

NOTES: 

o if Z - L 
Ai 1\5, if 
Z·H 

(Note B) 

(Note B) 

o if Z - L 
R,I\S,if 
Z·H 

(Note B) 

(Note 1) 

o if Z - L 
Ajl\S,if 
Z·H 

(Note B) 

(Note B) 

(Note B) 

(Note B) 

R,I\S,if 
Z·L 

R,I\S,if 
Z·H 

(Note 6) 

R,AS,i! 
Z·L 

A,AS,i! 
Z·H 

(Note B) 

S, 

s, 

R, 

8, ifZ - L 
R,VS,if 
Z·H 

Sj if Z - L 
RjVS,if 
Z·H 

(Note 2) 

5, if Z:= L 
SlifZ:= H 

~ifZ:=L 
R,VS,if 
Z·H 

S, 

S, 

RjVS,if 
Z·L 

A, VS,if 
Z·H 

R, VS, if 
Z·L 

RtVSjif 
Z·H 

(Note 3) O2 V 0, 

(Note 4) 

1. If LSS IS LOW, Go" So and G 1, 2, 3" O. If LSS is HIGH, Go, 1.2.3 '" O. 

2. If LSS is lOW, Po " 1 and P 1,2,3 = $1.2,3' If lSS is HIGH P, " $," 

3. At the most significant slice, en + 4:= 0 3 V Q2- At other slices, en + 4 " G V PCn. 

4 At the most signifIcant slice, en + 4 " F3 II F2" At other slices, en + 4 " G V Pen. 

5. Z = QoQl0i5ll·ll"3. 
6. Not valid 

F3 

F3 

0 3 

p 

3-22 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Input 

Input 

S3 

Input 

(NoteS) 

Sign 
Compare 
FF Output 

Sign 
Compare 
FF Output 

L = LOW =0 

H = HIGH =1 

V = OR 

A =: AND 

'iJ =: EXCLUSIVE OR 

P '" P3P2P1PO 

Input 

Input 

Input 

Input 

(NoteS) 

Input 

Input 

G = G3 VG 2P3 VG1P2P3 V GOP1P2P3 

en + 3 '" G2 V G1P2 V GOP1P2 V CnPOP'P2 

LEAST SIG. 
SLICE 

'10'1,'1;'73 

0 0 

0 0 

Input 

0 0 

(NoteS) 

Input 

Input 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

Shown below is a circuit diagram for a 16-bit application using 
four IDT39C03s, one IDT39C02 and a status shift control device. 
This application has four key speed paths which are defined 
below: 

1. Mlcrocycle Time (TCHCH) 
Minimum elapsed time between a LOW-ta-HIGH clock transi
tion and the next LOW-to-HIGH clock transition. 

2. Data Setup Time (TDVCH) 
Minimum allowable time between valid data on the D inputs 
and the clock LOW-to-HIGH transition. 

3. 0 10 Y (TDVYV) 
Maximum time needed to receive valid Y output data after the 
D inputs are valid. 

4. CP 10 Y (TCHYV) 
Maximum time required to obtain valid Y outputs after a clock 
LOW-to-HIGH transition. 

V 
16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIME IN NANOSECONDS 
OVER COMMERCIAL OPERATING RANGE 

CYCLE TCHCH TDVCH TDVYV TCHYV 

A B A B A B A B 

Logic 99 - 79 - 59 - 81 -

Logic Rotate 118 - 99 - 79 - 98 -
Arithmetic 130 - 109 - 91 - 112 -
Multiply 152 - 113 - 95 - 135 -

Divide 139 - 113 - 95 - 121 -

FROM MICROPROGRAM 
MEMORY 

~------1------------------1--1 
I ~ ~ ~ ~ I 

I 

DA I DA DA I DA 

I - .....- SI03 IDT39C03A IDT39C03A SIOo 1-- PIPELINE 

"---- .....- 0103 
IS IS 

0100 ~ 
,.. CP REGISTER 

I 

STATUS IDT39C03A 

I 
SHIFT ~ C MSS IDT39C02A IIDT39C03A 

I I CONTROL 
~V LSS A 

~N 

CP I CP I 
B 

I 
~Z 10 

I 
CP 1 Y Y CP Y Y CP 

1 I 1 j I 

I LOCK 

-----------
/~6 

MSD39C03-006 

V-OUT 

TIMING WAVEFORM FOR DATAIN. CLOCK AND Y OUTPUT 

CP --------~ 

--------~~-------------------TCHCH-------------------·I 

D \/"'\/\,1\" 

MS039C03-007 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATING(1) 

SYMBOL RATING VALUE 

Terminal Voltage 
VTERM with Respect -0.5(3) to +7.0 

UNIT 

V 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

GRADE AMBIENT GND 
TEMPERATURE Vee 

toGND Military -55°C to +125°C OV 5.0V± 10% 

TA 
Operating 

-55 to +125 °C 
Commercial O°C to +70°C OV 5.0V ±5% 

Temperature 

TBIAS 
Temperature -65 to +135 °C Under Bias 

TSTG 
Storage 

-65 to +150 °C Temperature 

PT Power Dissipation(2) 1.0 W 

lOUT 
DC Output Current 

30 rnA into Outputs 

NOTES: 
1. Stresses greater than 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 
indicated in the operational sections of this specification is not implied. Expo
sure to absolute maximum rating conditions for extended periods may affect 
reliability. 

2. Pr maximum can only be achieved by excessive iOL or 'OH. 

3. V1L Min. = -3.0V for pulse width less than 20n8. 

DC ELECTRICAL CHARACTERISTICS 

CAPACITANCE (TA = +25°C, i = 100M Hz) 

SYMBOL PARAMETER(1) CONDITIONS TYP. 

CIN Input Capacitance VIN=OV 5 

Cour Output Capacitance Your = OV 7 

NOTE: 
1. This parameter is sampled and not 100% tested. 

TA = O°C to + 70°C 
TA = -55°C to +125°C 
VLC = 0.2V 

Vee = 5.0V ± 5% 
Vee = 5.0V ± 10% 

Min. =4.75V 
Min. = 4.50V 

Max. = 5.25V (Commercial) 
Max. = 5.50V (Military) 

VHe = Vee - 0.2V 

SYMBOL PARAMETER TEST CONDITIONS(') MIN. TYP.(') MAX. 

VIH Input HIGH Level Guaranteed Logic High Levell4) 2.0 - -
VIL Input LOW Level Guaranteed Logic Low Level(4) - - 0.8 

IIH Input HIGH Current Vee: Max., VIN = Vee - 0.1 5 

IlL Input LOW Current Vee = Max., VIN = GND - -0.1 -5 

10H = -300I'A VHe Vee -
VOH Output HIGH Voltage Vee = Min. 10H: -12mA MIL. 2.4 4.3 -VIN = VIH or VIL 

10H = -15mA COM'L. 2.4 4.3 -
10L = 300I'A - GND VLe 

VOL Output LOW Voltage 
Vee: Min. 

10L: 20mA MIL. 0.3 0.5 VIN = VIH or VIL -
10L = 24mA COM'L. - 0.3 0.5 

Off State (High Impedance) Vo= OV - - -40 
loz Output Current Vee: Max. 

Va: Vee 40 - -
los Output Short Circuit Current Vee = Max .• VOUT = OV(3) -30 - -130 

NOTES: 

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics. 

2. Typical values are at Vee = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 
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UNIT 

pF 

pF 

UNIT 

V 

V 

I'A 

I'A 

V 

V 

I'A 

rnA 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS (Cont'd) 
TA = O°C to +70°C Vcc = 5.0V ± 5% 
TA = -55°C to +125°C Vcc = 5.0V ± 10% 

Min. = 4.75V 
Min. = 4.50V 

VLc = 0.2V 
VHC = Vcc - 0.2V 

SYMBOL PARAMETER TEST CONDITIONSI') 

Quiescent Power Supply Current Vcc = Max. 
ICCOH CP = H (CMOS Inputs) VHC:S Y'N' V,N:S VlC 

Icp = 0, CP = H 

Quiescent Power Supply Current Vcc = Max. 
ICCQl CP = L (CMOS Inputs) VHC ::;: V1N• V1N ::;: VLC 

Icp = 0, CP = L 

ICCT 
Quiescent Input Power Supply(5) 

Vcc = Max. Y'N = 3.4V, I CP = 0 Current (per Input @ TTL High) 

Vcc = Max. 
Icco Dynamic Power Supply Current VHC:S Y,N, Y,N '" VlC 

Outputs Open, OE = L 

Vcc = Max., Icp = 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 

Icc Total Power Supply Current(6) 
VHC:S Y'N' V,N:S VlC 

Vec = Max., Icp = 10MHz 
Outputs Open, OE = L 
CP = 50% Duty cycle 
V,H = 3.4V, V'l = 0 

NOTES: 

Max. = 5.25V (Commercial) 
Max. = 5.50V (Military) 

MIN. TYP'I') MAX. 

- - -

- - -

- - -

MIL. - - -

COM'L. - - -

MIL. - - -

COM'L. - - -

MIL. - 25 60 

COM'L. - 25 50 

5. teeT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out ICCQH' then dividing by the total number of inputs. 

UNIT 

mA 

mA 

mA! 
Input 

mA! 
MHz 

rnA 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply Current 
can be calculated by using the following equation: 

Ice= leeOH(CDH) + leeOl(I-CDH) + leeT(NTx DH) + Icco(lcp) 

CDH = Clbck duty cycle high period. 
0H = Data duty cycle TTL high period (V ,N = 3AV). 
NT = Number of dynamic inputs driven at TTL levels. 
fcp = Clock Input frequency. 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT39C03A GUARANTEED COMMERCIAL 
RANGE PERFORMANCE 
The tables below specify the guaranteed performance of the 
IDT39C03A over the commercial operating range of 0 to +70°C 
with Vee from 4,75 to 5,25V, All data are in nanoseconds, with 
inputs switching between 0 and 3V at lV/ns and measurements 
made at 1,5V. All outputs have maximum DC load, 

TABLE 6. 
CLOCK AND WRITE PULSE 
CHARACTERISTICS ALL FUNCTIONS 

Minimum Clock Low Time 

Minimum Clock High Time 

Minimum Time CP and WE both Low to Write 

TABLES. 

30ns 

30ns 

15ns 

SETUP AND HOLD TIMES ALL FUNCTIONS 

HIGH"TO-LOW 

From With Respect To Setup Hold 

Y CP Don't Care Don't Care 

WEHIGH CP 15 

WE LOW CP Don't Care Don't Care 

A, BSource CP 20 3 

B Destination CP 6 

0100,3 CP Don't Care Don't Care 

1.,7,6,5 CP 12 -
lEN HIGH CP 24 

lEN LOW CP Don't Care Don't Care 

1.,3,2,1,0 CP 18 -
NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 7. 
ENABLE/DISABLE TIMES ALL FUNCTIONS 

FROM TO ENABLE DISABLE 

OEy Y 25 21 

OEe DB 25 21 

EA DA 25 21 

18 SIO 25 21 

18 010 38 38 

'.,7,6,5 010 38 38 

1.,3,2,1,0 010 38 38 

LSS WR 25 21 

NOTE: 
Cl = 5.0pF for output disable tests. Measurement is made to a O.5V change on the 
output. 

LOW-TO-HIGH 

TpWL 

I Selup Hold Comments 

I 14 3 Store Y in RAM/O(1) 

TpWL 0 Prevent Writing 

I 15 0 Write into RAM 

I Don't Care Don't Care Latch Data from RAM Out 

TpWL 3 Write Data into B Address 

I 17 3 ShiltO 

I 20 0 Write into 0(2) 

0 Prevent Writing into 0 

I 21 0 Write into 0 

I 32 0 Write into 0(2) 

1. The internal V-bus to RAM setup condition will be met 5ns after valid Y output (DEy = O), 

2. The setup time with respect to CP falling edge is to prevent writing. The setup time with respect to CP rising edge is to enable writing. 

3. For all other setup conditions not specified in this table, the setup time should be the delay to stable Y output plus the Y to RAM internal setup time. Even if the RAM is 
not being loaded, this setup condition ensures valid writing into the C register and sign compare flip-flop. 

4. WE controls writing into the RAM. WE controls writing into C and, indirectly, controls WE through the WRITElMSS output. To prevent writing, lEN and WE must go 
HIGH during the entire clock LOW time, They may go LOW after the clock has gone LOW to cause a write, provided the WE LOW and lEN LOW setup times are met. 
Having gone LOW, they should not be returned HIGH until after the clock has gone HIGH, 

5, A and B addresses must be set up prior to the clock HIGH-TO-LOW transition to latch data at the RAM output. 
6. Writing occurs when CP and WE are both LOW. The B address should be stable during this entire period. 

7. Because 18,7,6,5 controls the writing or not writing of data into RAM and C, they should be stable during the entire clock LOW time unless lEN is HIGH, which 
prevents writing. 

S. The setup time priorto the clock LOW-TO-HIGH transition occurs in parallel with the setup time prior to the clock HIGH-TO-LOW transition and the clock LOW time. 
The actual setup time requi rement on 1.,3,2,1,0 relative to the clock LOW-TO-HIGH transition is the longer of (1) the setup time prior to clock L - Hand (2) the sum ofthe 
setup time prior to clock H - L and the clock LOW time. 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED COMMERCIAL RANGE PERFORMANCE 
STANDARD FUNCTIONS AND INCREMENT BY ONE OR TWO INSTRUCTIONS (SF 4) 

TO 
FROM WRITE! 5100 Y Cn + 4 G,P Z N OVR DB 

MSS Q100•3 5100 5103 PARITY 

A. BAddr 67 55 52 74 61 67 28 - - 41 62 78 

DA. DB 58 50 40 65 54 58 - - - 35 59 65 

Cn 33 18 - 35 28 26 - - - 23 30 38 

Is-o 64 64 50 72 61 62 - 34 26' 50' 62' 74' 

CP 58 42 43 61 54 58 22 - 22 37 54 60 

SIOo. SI03 23 - - 29 - - - - - - 29 19 

MSS 44 - 44 44 44 44 - - - 44 44 44 

Y - - - 17 - - - - - - - -
lEN - - - - - - - 20 - - - -
EA 58 50 40 65 54 58 - - - 35 59 65 

NOTES: 

1. A "_" means the delay path does not exist. 

2. An , .... means the output is enabled or disabled by the input. See enable and disable times. A number shown with an ~*" is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

Standard Functions: See Table 2 Increment SF 4: F = S + 1 + Cn 

MULTIPLY INSTRUCTIONS (SF 0, SF 2, SF 6) 
TO 

FROM 
G,P WRITE! 

SLICE Y Cn + 4 Z N OVR DB 
MSS QIOo,3 5100 

MSS 67 @ - - @ @ @ - - @ 

A. BAddr IS @ @ @ - - - @ - - @ 

LSS @ @ @ - - - @ - - @ 

MSS 58 @ - - @ @ - - - @ 

DA.DB IS @ @ @ - - - - - - @ 

LSS @ @ @ - - - - - - @ 

MSS 35 @ - - @ @ - - - @ 

C n IS @ @ - - - - - - - @ 

LSS @ @ - - - - - - - @ 

MSS 94 75 - - 88 88 - - @ 73' 

Is_o IS 94 75 71 - - - - - @ 73' 

LSS 94 75 71 30 - - - @ @ 73' 

MSS 58 @ - - @ @ @ - @ @ 

CP IS @ @ @ - - - @ - @ @ 

LSS 90 71 67 26 - - @ - @ 69 

MSS 64 45 - - 58 58 - - - 43 

Z IS 64 45 41 - - - - - - 43 

LSS - - - - - - - - - -
SIOo. SI03 Any @ - - - - - - - - -

NOTES: 

1. An "_" means the delay path does not exist. 

2. An "*" means the output is enabled or disabled by the input. See enable and disable times. A number shown with an ... " is the delay to correct data on an enabled 
output. An ..... shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

Unsigned Multiply Two's Complement Multiply Two's Complement Multiply Last Cycle 
SF 0: F = S + Cn if Z = 0 SF 2: F = S + Cn if Z = 0 SF 6: F = S + Cn if Z = 0 

F=S+R+CnifZ=1 
Y = Log. F/2 
0= Log. 0/2 
Y3 = Cn .. (MSS) 
Z = 0 0 (LSS) 

F=R+S+CnlfZ=1 
Y = Log. F/2 
0= Log. 0/2 
Y3 = F3 E> OVR (MSS) 
Z = 0 0 (LSS) 
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F = S + R + Cn ifZ = 1 
Y = Log. F/2 
0= Log. 0/2 
Y3 = OVR E> (MSS) 
Z = 0 0 (LSS) 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED COMMERCIAL RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF A/SF C, SF E) 

TO 

FROM SLICE Y Cn + 4 G,P Z N 

MSS @ 72/@ - 78/- 68 

A, BAddr IS @ @ @ @/- -
LSS @ @ @ @/- -
MSS @ 66/@ - 66/- 55 

DA,DB IS @ @ @ @/- -
LSS @ @ @ @/- -
MSS @ 37/@ - 41/- 31 

Cn IS @ @ - @/- -
LSS @ @ - @/- -
MSS 72/96 89179 - 80/33 71191 

1.-0 IS 72/96 69179 56/79 80/- -
LSS 72/96 69179 56/79 80/- -
MSS @/91 51174 - 67/28 55174 

CP IS @ @ @ @/- -
LSS @ @ @ @/- -
MSS - - - - -

Z IS -/63 -/46 -/46 - -
LSS -/63 -/46 -/46 - -

SIOo,SI03 Any @ - - - -
NOTES: 

1. An "-" means the delay path does not exist. 

OVR DB WR QIOo,a SIOo 
67 @ - - 71 

- @ - - @ 

- @ - - @ 

58 - - - 61 

- - - - @ 

- - - - @ 

29 - - - 36 

- - - - @ 

- - - - @ 

69/91 - - @ 76/98' 

- - - @ 75/96' 

- - @ @ 75198' 

58174 @ - @ 81193 

- @ - @ @ 

- @ - @ @ 

- - - - -
- - - - -/65 

- - - - -/65 

- - - - -

2. An II." means the output is enabled or disabled by the input. See enable and disable times. A number shown with an u." is the delay to correct data on an enabled 
output. An ,,'" shown without a number means the output is disabled by the Input or It Is enabled but the delay to correct data Is determined by something el.e. 

3. An "@" means the delay is the same as In the Standard Functions and Increment by One or Two Instructions Table. 

4. If two delays are given, the first is for 1st divide and normalization: the second is for two's complement divide and two's complement divide correction. 

Double Length Normalize and First Divide Op 
SF A: F= S + Cn 

Y= Log.2F 
0= Log. 20 

SI03 = F3 e R. (MSS) 
C n +, = F3 e F2 (MSS) 
OVR = ~ ~ F.1 ("-1i'!.Sl. __ 

Z = OOQ,0203FOF,FoF3 

Two's Complement Divide 
SF C: F = R + S + Cn if Z = 0 

F = S - R -1 + Cn If Z = 1 
Y= Log. 2F 
0= Log. 20 

SIOs = F. Ell Rs (MSS) 
Z = F3 Ell R3 (MSS) from 

previous cycle 
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Two's Complement Divide Correction and Remainder 
SF E: F= R +S+Cn IIZ=O 

F=S-R-1 +CnifZ=1 
Y=F 
0= Log. 20 
Z = Fs e Rs (MSS) from previous cycle 



IDT39CD3A1IDT39CD3B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED COMMERCIAL RANGE PERFORMANCE 
SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF 5) 

TO 
FROM 

G,P SLICE Y C n + 4 Z N 

MSS 97 81 - 42 89 

A. BAddr IS @ @ @ - -
LSS @ @ @ - -
MSS 94 76 - 37 84 

DA.DB IS @ @ @ - -
LSS @ @ @ - -
MSS 33 @ - - 32 

C n IS @ @ - - -
LSS @ @ - - -
MSS 85 67 - 28 82 

I~ IS 85 67 63 - -
LSS 85 67 63 - -
MSS 94 76 - 37 84 

CP IS @ @ @ - -
LSS @ @ @ - -
MSS - - - - -

Z IS 57 39 35 - -
LSS 57 39 35 - -

SIOo. SI03 Any @ - - - -
NOTES: 
1. An "-" means the delay path does not exist. 

WRITE/ OVR DB MSS QIOo •• SIO. 

89 @ - - 102 

- @ - - @ 

- @ - - @ 

84 - - - 97 

- - - - @ 

- - - - @ 

27 - - - @ 

- - - - @ 

- - - - @ 

73 - - @ 88" 

- - - @ 88" 

- - @ @ 88" 

84 @ - @ 97 

- @ - @ @ 

- @ - @ @ 

- - - - -
- - - - 60 

- - - - 60 

- - - - -

2. An "." means the output is enabled or disabled by the input. See enable and disable times. A number shown with an " .. " is the delay to correct data on an enabled 
output. An ..... shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something elsB. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

SF 5: F = S + Cn if Z = 0 
F=S+CnifZ=1 

Y, = S,61 F3 (MSS) 
Z = S,(MSS) 
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Q=Q 
N=F,ifZ=O 
N = F, 6l S3 if Z = 1 

II 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED COMMERCIAL RANGE PERFORMANCE 
SINGLE LENGTH NORMALIZATION (SF 8) 

TO 
FROM 

G,P SLICE Y en + 4 Z N 

MSS @ - - - -
A, B Addr IS @ @ @ - -

LSS @ @ @ - -
MSS @ - - - -

DA,DB IS @ @ @ - -
LSS @ @ @ - -
MSS @ - - - -

Cn IS @ @ - - -
LSS @ @ - - -
MSS 64 37 - 29 24 

18-0 IS 64 64 50 29 -
LSS 64 64 50 29 -
MSS @ 29 - 26 26 

CK IS @ @ @ 26 -
LSS @ @ @ 26 -
MSS - - - - -

Z IS - - - - -
LSS - - - - -

SIOo, SI03 Any @ - - - -
NOTES: 

1. An "_" means the delay path does not exist. 

WRITE! 
OVR DB 

MSS 0100,3 SI03 

- @ - - @ 

- @ - - @ 

- @ - - @ 

- - - - @ 

- - - - @ 

- - - - @ 

- - - - @ 

- - - - @ 

- - - - @ 

24 - - @ 62' 

- - - @ 62' 

- - @ @ 62' 

29 @ - @ @ 

- @ - @ @ 

- @ - @ @ 

- - - - -
- - - - -
- - - - -
- - - - -

2. An " .. " means the output is enabled or disabled by the input. See enable and disable times. A number shown with an "." is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

SF 8: F = S + Cn 
N = 0 3 (MSS) 
Y=F 
0= LOG. 20 

Cn ., = 0 3 Ell Q, (MSS) 
Z=QOQ,Q,Q3 
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OVR = 0, Ell Q, (MSS) 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT39C03A GUARANTEED 
MILITARY RANGE PERFORMANCE 
The tables below specify the guaranteed performance of the 
IDT39C03A over the military operating range of -55°C to +125°C 
with Vcc from 4.5 to 5.5V. All data are in nanoseconds, with inputs 
switching between 0 and 3V at 1 Vlnsand measurements made at 
1.5V. All outputs have maximum DC load. 

TABLE 9. 
CLOCK AND WRITE PULSE 
CHARACTERISTICS ALL FUNCTIONS 

Minimum Clock Low Time 

Minimum Clock High Time 

Minimum Time CP and WE both Low to Write 

TABLE 11. 

30n8 

30n8 

30n8 

SETUP AND HOLD TIMES ALL FUNCTIONS 
HIGH-TO-LOW 

FROM WITH RESPECT TO SET-UP HOLD 

Y CP Don't Care Don't Care 

WE HIGH CP 15 

WE LOW CP Don't Care Don't Care 

A, B Source CP 20 3 

B Destination CP 6 

0100. 3 CP Don't Care Don't Care 

18.7.6.5 CP 12 -
lEN HIGH CP 24 

lEN LOW CP Don't Care Don't Care 

14.3.2.1.0 CP 18 -
NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 10. 
ENABLE/DISABLE TIMES ALL FUNCTIONS 

FROM TO ENABLE DISABLE 

OEy Y 25 21 

OEe DB 25 21 

EA DA 25 21 

18 SIO 25 21 

18 010 38 38 

18.7,6.5 010 38 38 

14.3.2.1.0 010 38 35 

LSS WR 30 25 

NOTE: 
CL = S.OpF for output disable tests. Measurement is made to a O.5V change on the 
output. 

LOW-TO-HIGH 

TPWL 

SET-UP HOLD COMMENTS 

I 14 3 Store Yin RAM/O(1) 

TpWL 0 Prevent Writing 

I 15 0 Write into RAM 

I Don't Care Don't Care Latch Data from RAM Out 

TpwL 3 Write Data into B Address 

I 17 3 Shift a 
I 20 0 Write into 0(21 

0 Prevent Writing into a 
I 21 0 Write into a 
I 32 0 Write into 0(21 

1. The internal V-bus to RAM setup condition will be met 5ns after valid Y output (OEy = 0). 

2. The setup time with respect to CP falling edge is to prevent writing. The setup time with respect to CP rising edge is to enable writing. 

3. Forall other setup conditions not specified in this table, the setup time should be the delay to stable Y output plus the Vtc RAM internal setup time. Even if the RAM is 
not being loaded, this setup condition ensures valid writing into the a register and sign compare flip-flop. 

4. WE controls writing into the RAM. lEN controls writing into Q and, indirectly, controls WE through the WRITElMSS output. To prevent writing, lEN and WE must go 
HIGH during the entire clock LOW time. They may go LOW a!terthe clock has gone LOW to cause a write, provided the WE LOW and lEN LOW setup times are met. 
Having gone LOW. they should not be returned HIGH until after the clock has gone HIGH. 

5. A and B addresses must be set up prior to the clock HIGH-TO-LOW transition to latch data at the RAM output. 

6. Writing occurs when CP and WE are both LOW. The B address should be stable during this entire period. 

7. Because '8,7,6,5 controls the writing or not writing of data into RAM and a. they should be stable during the entire clock LOW time unless lEN is HIGH, which prevents 
writing. 

8. The setup time priorto the clock LOW-TO-HIGH transition occurs in parallel with the setup time prior to the clock HIGH-TO-LOW transition and the clock LOW lime. 
The actual setup time requirement on ' 4,3,2,1,0 relative tothe clock LOW-TO-HIGH transition is the longer of (1) the setup time priorto clock L - Hand (2) the sum ofthe 
setup time prior to clock H - L and the clock LOW time, 
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IDT39C03A1IDT39C03B FOUR·BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED MILITARY RANGE PERFORMANCE 
STANDARD FUNCTIONS AND INCREMENT BY ONE OR TWO INSTRUCTIONS (SF 4) 

TO 
FROM 

G,P WRITE! SIO. 
Y en +. Z N OVR DB MSS 010 •• 3 SIO. SI03 PARITY 

A. BAddr 70 58 52 78 68 67 28 - - 47 71 84 

DA.DB 60 52 40 66 55 58 - - - 35 61 74 

Cn 35 19 - 41 31 29 - - - 23 33 40 

18-<1 72 69 56 80 71 69 - 36 26' 58' 75' 89' 

CP 60 42 43 67 55 58 22 - 25 41 61 66 

SIOo.SI03 26 - - 29 - - - - - - 29 19 

MSS 44 - 44 44 44 44 - - - 44 44 44 

Y - - - 17 - - - - - - - -

lEN - - - - - - - 20 - - - -
EA 60 52 40 66 55 58 - - - 35 61 74 

NOTES: 

1. A "-" means the delay path does not exist. 

2. An "*" means the output is enabled or disabled by the input. See enable and disable times. A number shown with an "*" is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by somethin~ else. 

Standard Functions: See Ta;ble 2 Increment SF 4: F = 5 + 1 + Cn 

MULTIPLY INSTRUCTIONS (SF 0, SF 2, SF 6) 
TO 

FROM 
G,P WRITE! 

SLICE Y en + 4 Z N OVR DB MSS 0100•3 SIO. 

MSS 72 @ - - @ @ @ - - @ 

A. B Addr IS @ @ @ - - - @ - - @ 

LSS @ @ @ - - - @ - - @ 

MSS 62 @ - - @ @ - - - @ 

DA.DB IS @ @ @ - - - - - - @ 

LSS @ @ @ - - - - - - @ 

MSS 40 @ - - @ @ - - - @ 

Cn IS @ @ - - - - - - - @ 

LSS @ @ - - - - - - - @ 

MSS 108 84 - - 98 98 - - @ 81' 

18-<1 IS 108 84 80 - - - - - @ 81' 

LSS 108 84 80 33 - - - @ @ 81' 

MSS 62 @ - - @ @ @ - @ @ 

CP IS @ @ @ - - - @ - @ @ 

LSS 104 80 74 29 - - @ - @ 77 

MSS 75 51 - - 65 65 - - - 48 

Z IS 75 51 47 - - - - - - 48 

LSS - - - - - - - - - -
SIOo• SI03 Any @ - - - - - - - - -

NOTES: 

1. An "-" means the delay path does not exist. 

2. An "." means the output is enabled or disabled by the input. See enaple and disable times. A number shown with an "." is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as in the Standard FUnctions and Increment by One or Two Instructions Table. 

Unsigned Multiply Two's Complement Multiply Two's Complement Multiply Last Cycle 
SF 0: F = S + Cn if Z = 0 SF 2: F = S + Cn if Z = 0 SF 6: F = S + Cn if Z = 0 

F = 5 + R + Cn if Z = 1 
V = Log. F/2 
a = Log. 0/2 
V3 = C;. 4 (MSS) 
Z = 0 0 (LSS) 

F=R+S+CnifZ=1 
V = Log. F/2 
a = Log. 0/2 
V3 = F3 e OVR (MSS) 
Z = 0 0 (LSS) 
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F = S - R • 1 + Cn if Z = 1 
V = Log. F/2 
a = Log. 0/2 
V3 = OVR e F3 (MSS) 
Z = 0 0 (LSS) 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED MILITARY RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF A/SF C, SF E) 

TO 

FROM SLICE Y Cn + 4 G,P Z N 

MSS @ 72/@ - 78/- 68 

A. B Addr IS @ @ @ @/- -

LSS @ @ @ @/- -

MSS @ 66/@ - 66/- 55 

DA. DB IS @ @ @ @/- -

LSS @ @ @ @/- -

MSS @ 37/@ - 41/- 31 

C n IS @ @ - @/- -
LSS @ @ - @/- -

MSS 72/96 89/79 - 80/33 71/91 

18-0 IS 72/96 69/79 56/79 80/- -

LSS 72/96 69/79 56/79 80/- -

MSS @/91 51/74 - 67/28 55/74 

CP IS @ @ @ @/- -

LSS @ @ @ @/- -

MSS - - - - -

Z IS -/63 -/46 -/46 - -
LSS -/63 -/46 -/46 - -

SIOo• SI0 3 Any @ - - - -

NOTES: 

1, An "-" means the delay path does not exist. 

OVR DB WR 0100•3 SIOO 

67 @ - - 71 

- @ - - @ 

- @ - - @ 

58 - - - 61 

- - - - @ 

- - - - @ 

29 - - - 36 

- - - - @ 

- - - - @ 

69/91 - - @ 76/98' 

- - - @ 75/98' 

- - @ @ 75/98' 

58/74 @ - @ 61/93 

- @ - @ @ 

- @ - @ @ 

- - - - -

- - - - -/65 

- - - - -/65 

- - - - -

2, An "." means the output is enabled or dIsabled by the mput. See enable and disable times. A number shown with an "*" is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determmed by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table, 

If two delays are given, the first is for 1 st divide and normalization; the second is for two's complement divide and two's complement divide correctron. 

Double Length Normalize and First Divide Op 
SF A: F = S + Cn 

Y = Log. 2F 
0= Log. 20 

SI03 = F3 Ell R3 (MSSI 
C n >4=F3 E1lF,(MSS) 
OVR = F, Ell F, (MSS) 

Z =Qo~ 02 0'3 F;;F;F;F; 

Two's Complement Divide 
SF C: F = R + S + Cn if Z = 0 

F = S - R -1 + Cn If Z = 1 
Y = Log. 2F 
0= Log. 20 

SI03 = F3 Ell R3 (MSS) 

Z = F3 Ell R3 (MSSI from 
previous cycle 
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Two's Complement Divide Correction and Remainder 
SF E: F = R + S + Cn if Z = 0 

F = S - R - 1 + en if Z = 1 
Y = F 
0= Log. 20 
Z = F3 ffi R3 (MSS) from previous cycle 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03A GUARANTEED MILITARY RANGE PERFORMANCE 
SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF 5) 

TO 
FROM 

G,P SLICE Y Cn + 4 Z N 

MSS 114 95 - 49 106 

A, BAddr IS @ @ @ - -
LSS @ @ @ - -
MSS 108 89 - 43 101 

DA,DB IS @ @ @ - -
LSS @ @ @ - -
MSS 36 @ - - 35 

Cn IS @ @ - - -
LSS @ @ - - -
MSS 98 79 - 33 97 

18-<) IS 98 79 73 - -
LSS 98 79 73 - -
MSS 108 89 - 43 101 

CP IS @ @ @ - -
LSS @ @ @ - -
MSS - - - - -

Z IS 65 46 40 - -
LSS 65 46 40 - -

EN 

SIOo, SI03 Any - - - - -
NOTES: 
1. An "-" means the delay path does not exist. 

WRITE! OVR DB 
MSS QIO.,3 SI0 3 

106 @ - - 125 

- @ - - @ 

- @ - - @ 

101 - - - 119 

- - - - @ 

- - - - @ 

29 - - - @ 

- - - - @ 

- - - - @ 

88 - - @ 109" 

- - - @ 109" 

- - @ @ 109" 

101 @ - @ 119 

- @ - @ @ 

- @ - @ @ 

- - - - -
- - - - 76 

- - - - 76 

- - - - -

2. An """ means the output is enabled or disabled by the Input. See enable and disable times. A number shown with an "." is the delay to correct data on an enabled 
output. An ...... shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay Is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

5F 5: F= 5 + Cn ifZ = 0 Y3=53EB F3 (M55) Q = Q 

F = 5 + Cn if Z = 1 Z = 53 (MSS) N = F3 if Z = 0 
Y=F N=F3 EBS3ifZ=1 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT39C03A GUARANTEED MILITARY RANGE PERFORMANCE 
SINGLE LENGTH NORMALIZATION (SF 8) 

FROM 
G,P SLICE Y Cn + 4 Z 

MSS @ - - -
A, B Addr IS @ @ @ -

LSS @ @ @ -
MSS @ - - -

DA, DB IS @ @ @ -
LSS @ @ @ -

MSS @ - - -
Cn IS @ @ - -

LSS @ @ - -
MSS 72 47 - 33 

18-0 IS 72 69 56 33 

LSS 72 69 56 33 

MSS @ 31 - 28 

CK IS @ @ @ 28 

LSS @ @ @ 28 

MSS - - - -
Z IS - - - -

LSS - - - -
SIOo, SI03 Any @ - - -

NOTES: 
1. An "_" means the delay path does not exist. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TO 

WRITEI N OVR DB MSS 0100,3 510. 

- - @ - - @ 

- - @ - - @ 

- - @ - - @ 

- - - - - @ 

- - - - - @ 

- - - - - @ 

- - - - - @ 

- - - - - @ 

- - - - - @ 

27 27 - - @ 75" 

- - - - @ 75" 

- - - @ @ 75" 

26 31 @ - @ @ 

- - @ - @ @ 

- - @ - @ @ 

- - - - - -

- - - - - -
- - - - - -

- - - - - -

2. An co." means the output is enabled or disabled by the input. See enable and disable times. A number shown with an "." is the delay to correct data on an enabled 
output. An "*" shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is d~termined by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

SF 8: F = S + Cn 
N = O.(MSS) 
Y=F 
0= LOG. 20 

Cn .. = 9,~ 92lMSS) 
Z = 0 00,020, 
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OVR = 0 2 $ 0, (MSS) 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 13. IDT39C03B GUARANTEED COMMERCIAL 
RANGE PERFORMANCE ENABLE/DISABLE TIMES ALL FUNCTIONS 
The tables below specify the guaranteed performance of the 
IDT39C03A over the commercial operating range of 0 to +70°C 
with Vee from 4.75 to 5.25V. All data are in nanoseconds, with 
inputs switching between 0 and 3V at lV/ns and measurements 
made at 1.5V. All outputs have maximum DC load. 

TABLE 12. 
CLOCK AND WRITE PULSE 
CHARACTERISTICS ALL FUNCTIONS 

Minimum Clock Low Time 

Minimum Clock High Time 

Minimum Time CP and WE both Low to Write 

TABLE 14. 
SETUP AND HOLD TIMES ALL FUNCTIONS 

HIGH-TO-LOW 

From With Respect To 

Y CP 

WE HIGH 

WE LOW 

A. B Source 

B Destination 

QIO O• 3 

18.7•6•5 

lEN HIGH 

lEN LOW 

14.3.2.1.0 

NOTES: 

FROM 

DEy 

DEB 

EA 

18 

18 

18.7•6•5 

14.3.2.1.0 
LSS 

NOTE: 

1. The internal V-bus to RAM setup condition will be met 5ns after valid Y output (OEy = 0). 

TO ENABLE DISABLE 

Y - -
DB - -
DA - -
SIO - -
QIO - -
QIO - -
QIO - -
WR - -

is made to a O.5V change on the 

Hold Comments 

Store Y in RAM/Q(') 

Prevent Writing 

Write into RAM 

Latch Data from RAM Out 

Write Data into B Address 

ShiflQ 

Write into Q(2) 

Prevent Writing into Q 

WriteintoQ 

Write into Q(2) 

2. The setup time with respect to CP falling edge is to prevent writing. The setup time with respect to CP rising edge is to enable writing. 

3. For all other setup conditions not specified in this table, the setup time should be the delay to stable Y output plus the Y to RAM internal setup time. Even if the RAM is 
not being loaded, this setup condition ensures valid writing into the a register and sign compare flip-flop. 

4. WE controls writing into the RAM. WE controls writing into 0 and, indirectly, controls WE through the WRITEJMSS output. To prevent writing, lEN and WE must go 
HIGH during the entire clock LOW time. They may go LOW after the clock has gone LOW to cause a write, provided theWE LOW and lEN LOW setup times are met. 
Having gone LOW. they should not be returned HIGH until after the clock has gone HIGH. 

5. A and B addresses must be set up prior to the clock HIGH-TO-LOW transition to latch data at the RAM output. 

6. Writing occurs when CP and WE are both LOW. The B address should be stable during this entire period. 

7. Because I s.7,6,5 controls the writing or not writing of data into RAM and Q, they should be stable during the entire clock LOW time unless lEN is HIGH, which 
prevents writing. 

8. The setup time prior to the clock LOW-TO-HIGH tranSition occurs in parallel with the setup time prior to the clock HIGH-TO-lOW transition and the clock LOW time. 
The actual setup time requirement on 14,3.2,1,0 relative to the clock LOW-TO-HIGH transition is the longerof (1) the setup time prior to clock L - Hand (2) the sum of the 
setup time prior to clock H - L and the clock LOW time. 
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1DT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED COMMERCIAL RANGE PERFORMANCE 
STANDARD FUNCTIONS AND INCREMENT BY ONE OR TWO INSTRUCTIONS (SF 4) 

TO 
FROM 

N OVR WRITEI 
MSS 010 0,3 Y G,P z DB 

A, B Addr 

DA, DB 

Cn 

CP 

MSS 

Y 

lEN 

EA 
NOTES: 

1. A "-" means the delay path does not exist. 

SI0 3 
SIOo 

PARITY 

2. An "*" means the output is enabled or disabled by the input. See enable and disable times. A number shown wtth an " .. " is the delay to correct data on an enabled 
output. An "*" shown without a number means the output is disabled by the input or it is enabled but the defay to correct data is determined by something else. 

Standard Functions: See Table 2 Increment SF 4: F::: S + 1 + Cn 

MULTIPLY INSTRUCTIONS (SF 0, SF 2, SF 6) 
TO 

FROM 
SLICE Y Cn + 4 z N WRITEI 

MSS 0100,3 G,P SIOO OVR DB 

MSS 

A, B Addr IS 

LSS 

MSS 
DA,DB IS 

LSS 

MSS 

Co IS 

LSS 

MSS 

18-0 IS 

LSS 

MSS 

CP IS I 
LSS 

MSS 

Z IS I 
LSS 

SIOo, SI0 3 Any 

NOTES: 

1. An ,,_It means the delay path does not exist. 

2. An "*,, means the output is enabled or disabled by the input. See enable and disable times. A number shown with an "*" is the delay to correct data on an enabled 
output. An "*" shown without a number means the output is disabled by the input or it is enabled but the delay to correct data rs determined by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

Unsigned Multiply 
SF 0: F = S + Cn if Z = 0 

F ::: S + A + Cn if Z = 1 
Y = Log. F/2 
0= Log. 0/2 
Y3 = C O ' 4 (MSS) 
Z = 0 0 (LSS) 

Two's Complement Multiply 
SF 2: F = S + Cn if Z = 0 

F=R+S+CnifZ=l 
Y = Log. F/2 
0= Log. 0/2 
Y3 = F3 <!l OVR (MSS) 
Z = 0 0 (LSS) 
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Two's Complement Multiply Last Cycle 
SF 6: F = S + Cn if Z = 0 

F = S + R + Cn if Z = 1 
Y = Log. F/2 
0= Log. 0/2 
Y3 = OVR <!l (MSS) 
Z = 0 0 (LSS) 

I 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED COMMERCIAL RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF A/SF C, SF E) 

FROM 

A, BAddr 

DA, DB 

18-0 

CP 

z 

NOTES: 

1. An "-" means the delay path does not exist. 

2. 

3. 

4. 

Double Length Normalize and First 
SF A: F = 5 + Cn 

Y = Log. 2F 
0= Log. 20 

5103 = F3 Ell R3 (MSS) 
Cn •• = F3E1l F2(MSS) 
OVR = ~<I? FJM~SL __ 

Z=OOO,0203 FOF,F2 

times. A number shown with an ... " is the delay to correct data on an enabled 
input or it is enabled but the delay to correct data is determined by something else. 

the second is for two's complement divide and two's complement divide correction. 

F=S-R-1 +CnifZ=1 
Y = Log. 2F 
0= Log. 20 . 

5103 = F3 El R3 (MSS) 
Z = F3 «l R3 (MSS) from 

previous cycle 
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Two's Complement Divide Correction and Remainder 
SF E: F=R+ S+Cn ifZ=O 

F=S-R-1-CnifZ=1 
Y=F 
0= Log. 20 
Z = Fa El Ra (MSS) from previous cycle 



IDT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED COMMERCIAL RANGE PERFORMANCE 
SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF 5) 

TO 
FROM 

G,P SLICE Y Cn + 4 Z N 

MSS 

A, B Addr IS 

LSS 

MSS 

DA, DB IS 

LSS 

MSS 

Cn IS 

LSS 

MSS 

18-0 IS 

LSS 

MSS 

CP IS 

OVR DB WRITEI 
MSS QIOO,. 510. 

z r-f-~-:~----~--=---+.~~:=~. -. :-'-~'-r.-'-~---~----~----+---~r---~ 
SIOo, SI03 Any -j -

LN-O-T-ES-:--~~--~-----L--~--L------L----~~+~";-, ,~ __ -L ______ L-____ -L ______ L-____ -L ____ ~~ ____ ~ 

>").-)«1>. 

a=a 
N=F3 ifZ =D 
N = F3 e S3 if Z = 1 

1. An "_" means the delay path does not exist. ), %r 

2. An "." means the output is enabled or diSSQie@Y'" . S~·it1~je and disable times. A number shown with an ..... is the delay to correct data on an enabled 
output. An II." shown without a number 'fbelns Pl. '~6Ied by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the S$ffl~n'the;:s(a tions and Increment by One or Two Instructions Table. 
~~~~:,;j' W~". dm 

SF 5: F = 5 + Cn if Z = 0 "c';" '" ';' 'Gt .:s; e F 3 (M5S) 
F = S + Cn if Z = 1 ;; ;;./ ~ 53 (MSS) 

j>t~~ 
" \ :I" ~ 

t~~ 
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IDT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED COMMERCIAL RANGE PERFORMANCE 
SINGLE LENGTH NORMALIZATION (SF 8) 

G,P 

J--------l---+---+-" fr"", 

1. An "_" means the delay path does not ex;ist. 

>i";,:",,.... 
v':'; c/' 
,v /fo 

:.,., ~'r' 

TO 

z N OVR DB WRITEI 
MSS QIOO,3 

2. An ,,,.,, means the output is enabled or dis 
output. An ,,* .. shown without a numb 

3. An "@" means the d~lay is the sa~" 

SF 8: F = S + Cn 

e:.nable and disable times. A number shown with an "." is the delay to correct data on an enabled 
is~bled by the input or it is enabled but the delay to correct data is determined by something else. 

ions and Increment by One or Two In!;:itructions Table. 

N = 0, (MSS) 
Y=F 
0= LOG. 20 

0, Ell 0, (MSS) 
-p,Op, 

OVR = 0, Ell 0, (MSS) 
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IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT3903B GUARANTEED 
MILITARY RANGE PERFORMANCE 
The tables below specify the guaranteed performance of the 
I DT39C03B over the military operating range of -55°C to +125°C 
with Vee from 4.5 to S.SV. All data are in nanoseconds, with inputs 
switching between 0 and 3V at 1V1nsand measurements made at 
1.SV. All outputs have maximum DC load. 

TABLE 15. 
CLOCK AND WRITE PULSE 
CHARACTERISTICS ALL FUNCTIONS 

Minimum Clock Low Time 

Minimum Clock High Time 

Minimum Time CP and WE both Low to Write 

TABLE 17. 
SETUP AND HOLD TIMES ALL FUNCTIONS 

-
-

-

HIGH-TO-LOW 

FROM WITH RESPECT TO SET-UP HOLD 
y CP - -
WEHIGH CP - -

WE LOW CP - -
A, B Source CP - -
B Destination CP - -
010 0. 3 OP - -

18,7,6,5 CP - -

lEN HIGH CP - -

lEN LOW CP - -

14,3,2,1,0 CP - -

NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TABLE 16. 
ENABLE/DISABLE TIMES ALL FUNCTIONS 

FROM TO ENABLE DISABLE 

OEy y - -
OEB DB - -

EA DA - -
I, SID - -

I. 010 - -
la.7.6,5 010 - -

14,3,2,1,0 010 - -

LSS WR - -
NOTE: 

C L = 5.0pF for output disable tests. Measurement is made to a O.SV change on the 
output. 

LOW-TO·HIGH 

TpWL 

SET-UP HOLD COMMENTS 

- - Store Yin RAMIO 111 

- - Prevent Writing 

- - Write into RAM 

- - Latch Data from RAM Out 

- - Write Data into B Address 

- - ShiltO 

- - Write into 0(21 

- - Prevent Writing into 0 

- - Write into 0 

- - Write into 0(21 

The internal V-bus to RAM setup condition will be met 5ns after valid Y output (OE y = 0). 

2. The setup time with respect to CP falling edge is to prevent writing. The setup time with respect to CP rising edge is to enable writing. 

3. Forall other setup conditions not specified in this table, the setup time should be the delay tastable Y output plus the Y to RAM internal setup time. Even if the RAM is 
not Jeing loaded, this setup conditiQn ensures valid writing into the Q register and sign compare flip-flop. 

4. WE controls writing into the RAM. lEN controls writing into Q and, indirectly, controls WE through the WRITElMSS output. To prevent writing, lEN and WE must go 
HIGH during the entire clock LOW time. They may go LOW after the clock has gone LOW to cause a write, provided the WE LOW and lEN LOW setup times are met. 
Having gone LOW, they should not be returned HIGH until after the clock has gone HIGH. 

5. A and B addresses must be set up prior to the clock HIGH-TO-LOW transition to latch data at the RAM output. 

6. Writing occurs when CP and WE are both LOW. The B address should be stable during this entire period. 

7. Because 18765 controls the writing or not writing of data into RAM and Q, they should be stable during the entire clock LOW time unless lEN is HIGH, which prevents 
writing. .,. 

8. The setup time prior to the clock LOW-TO-HIGH transition occurs in parallel with the setup time prior to the clock HIGH-TO-LOW transition and the clock LOW time. 
The actual setup time requirement on 14 3210 relative to the clock LOW-TO-HIGH transition is the longer of (1) the setup time priortoclock L -- Hand (2) the sum of the 
setup time prior to clock H --- L and the clock LOW time. 
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IDT39C03A1IDT39C03B FOUR·BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED MILITARY RANGE PERFORMANCE 
STANDARD FUNCTIONS AND INCREMENT BY ONE OR TWO INSTRUCTIONS (SF 4) 

TO 
FROM WRITE! MSi 0100,3 G,P Y OVR SIOo z N DB 

A, B Addr 

DA,DB 

Cn 

CP 

MSS 

Y 

lEN 

EA 
NOTES: 
1. A "-" means the delay path does not exist. 

SIO 
PARI~ 

2. An "~,, means the output is enabled or disabled by the input. See enable and disable times. A number shown with an" 
output. An ... 11 shown without a number means the output is disabled by the input or it is enabled but the delay to 

ct data on an enabled 
by something else. 

Standard Functions: See Table 2 Increment SF 4: F = S + 1 + en 

MULTIPLY INSTRUCTIONS (SF 0, SF 2, SF 6) 

FROM 
G,P SLICE Y C n+ 4 

WRITE! 
MSS 0100,3 DB SIOo 

MSS 

A, BAddr IS 

LSS ... "$~;-
MSS 

DA,DB IS 

Cn 
..... 

MSS 

la-a IS 

LSS 

MSS 

CP IS 

LSS 

MSS 

Z IS 

LSS 

SIOo, SI0 3 Any 

NOTES: 
1. An "_" means the delay path does not exist. 

2. An "." means the output is enabled or disabled'by the input. See enable and disable times. A number shown with an " .. " isthe delay to correct data on an enabled 
output. An ..... shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as In the Standard Functions and Increment by One or Two Instructions Table. 

Unsigned Multiply 
SFO: F = S + Cn iIZ=O 

F = S + R + Cn il Z = 1 
Y = Log. F/2 
0= Log. 0/2 
Y,=Cn .. (MSS) 
Z = 0 0 (LSS) 

Two's Complement Multiply 
SF2:F=S+CnifZ=O 

F=R+S+CnifZ=1 
Y = Log. F/2 
0= Log. 0/2 
Y, = F, <!l OVR (MSS) 
Z = 0 0 (LSS) 
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Two's Complement Multiply Last Cycle 
SF 6: F = S + Cn if Z = 0 

F=S-R-l +CnifZ=1 
Y = Log. F/2 
0= Log. 0/2 
Y, = OVR $ F, (MSS) 
Z = 0 0 (LSS) 



IDT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C03B GUARANTEED MILITARY RANGE PERFORMANCE 
DIVIDE INSTRUCTIONS (SF A/SF C, SF E) 

FROM SLICE Y Cn + 4 G,P Z 

MSS 

A, B Addr IS 

LSS 

MSS 

DA,DB IS 

LSS 

MSS 

Cn IS 

LSS 

MSS 

18-0 IS 

LSS 

MSS 

CP IS 

LSS 

MSS 

Z IS 

LSS 

SIOO' SIOa Any 

NOTES: 
1. An "-" means the delay path does not exist. 

TO 

N OVR DB WR QIO O,3 5100 

2. An "." means the output is enabled or disabled by the input. See enable and disable times. A number sh")wn with an "*" is the delay to correct data on an enabled 
output. An "*,, shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as in the'Standard Functions and Increment by One or Two Instructions Table. 

4. If two delays are given, the first is for 1st divide .nd· normalization; the second is for two's complement divide and two's complement divide correction. 

Double length Normaliz.e and First Divide Op 
SF A: F = S + Cn ' 

Y = Log. 2F 
0= Log. 20 

SI03 = F3 ill A3 (MSS) 
Co '4= F3 Ell F2 (MSS) 
OVA = ~ ~ ':J (.M!!.Sl __ 

Z = 000,0203Frf,F{3 

Two's Complement Divide 
SF C: F = A + S + Cn if Z = 0 

F = S - A -1 + Cn if Z = 1 
Y = Log. 2F 
0= Log. 20 

SI03 = Fa Ell A3 (MSS) 
Z = F3 Ell A3 (MSS) from 

previous cycle 
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Two's Complement Divide Correction and Remainder 
SF E: F = A + S + Cn if Z = 0 

F=S-A-1 +CnifZ=1 
Y=F 
0= Log. 20 
Z = F3 ~ R3 (MSS) from previous cycle 

I 



IDT39C03AIIDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT39C038 GUARANTEED MILITARY RANGE PERFORMANCE 
SIGN MAGNITUDE TO TWO'S COMPLEMENT CONVERSION (SF 5) 

NOTES: 

1. 

2. 

FROM 

A, BAddr 

DA, DB 

Co 

18-0 

CP 

z 

G,P z N OVR DB QI00,3 

input. See enable and disable times. A number shown with an "." is the delay to correct data on an enabled 
the output is disabled by the input or it is enabled but the delay to correct data is determined by something elsB. 

the Standard Functions and Increment by One or Two Instructions Table. 

Y3=S3@F3 (MSS) 
Z = S3(MSS) 
Y~F 
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Q=Q 
N=F3 ifZ =O 
N = F3 '" S3 if Z = 1 



IDT39C03A/IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT39C03B GUARANTEED MILITARY RANGE PERFORMANCE 
SINGLE LENGTH NORMALIZATION (SF 8) 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TO 
f-~~~.-~~-,--~---~,-----~.- --.~ ~ -- -~ -~--r==~,---~,.-------i 

Y z N OVR DB W~~~EI 010 0,3 SI0 3 

f---_r---+---f---_r---+-----f----r-----r--~---+_~-~--

f--~--t_--------~~---~--~-~--~~-----~----_+----_+----_+----____i 

f---_r---+---f------------f----r---+---+_-~-~--~--__4 

-.-- --.--~-+---+---+__--__+----+__--__i 

f----------f----+------~--~---~---~--- ~----~~--~--_r--_4-----_r--_4---~ 

1. An "-" means the delay path does not exist. 

2. An "*" means the output is enabled or disabled by the input. See enable and disable times. A number shown with an "." is the delay to correct data on an enabled 
output. An "." shown without a number means the output is disabled by the input or it is enabled but the delay to correct data is determined by something else. 

3. An "@" means the delay is the same as in the Standard Functions and Increment by One or Two Instructions Table. 

SF 8: F = S + Cn 
N = 03 (MSS) 
Y=F 
0= LOG. 20 

Co. 4" 0 3 ~ 0, (MSS) 

Z= °0°,0,03 
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OVR = 0, ~ 0, (MSS) 



IDT39C03A1IDT39C03B FOUR-BIT CMOS MICROPROCESSOR SLICE 

IDT39C03INPUT/OUTPUT 
INTERFACE CIRCUITRY 

INPUTS 0----''''''-+--1>0--hL 

IOT49C410-007 

Figure 1. Input Structure (All Inputs) 

AC TEST CONDITIONS 
Input Pulse Levels 
Input RiselFail Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

SWITCHING WAVEFORMS 

3.0Y----~ 

INPUTS 
OY ------" 

3.0Y 
CLOCK 

OY 

OUTPUTS 

GND to 3.0V 
Wins 
1.5V· 
1.5V 

See Fig. 4 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Yee 

OUTPUTS 

IOT49C41~ 

'Flgure 2. Output Structure (All Outputs) 

~OUTPUT 

--I:>-11~L 
MSD39C03-008 

Figure 3. Open Drain Structure 

TEST LOAD CIRCUITS 

Yee 

14m 

~UT-~~------t 

750 

MSD39C03-009 

Figure 4. Switching Test Circuit 
(alt outputs) 


