FOUR-BIT CMOS DT39C01C
MICROPROCESSOR IDT39C01D

SLICE IDT39CO1E

Integrated Device Technology. Inc.

MICROSLICE™ PRODUCT

FEATURES: DESCRIPTION:

® | ow-power The IDT39C01Cs are high-speed, cascadable ALUs which can
—lge (max.) be used to implement CPUs, peripheral controllers and program-

Military — 35mA mable microprocessors. The IDT39C01’s microinstruction flexi-
Commercial — 30mA bility allows for easy emulation of most digital computers.

e Fast This extremely low-power yet high-speed ALU consists of a
—IDT39C01C — meets 2901C speeds 16-word by 4-bit dual-port RAM, a high-speed ALU, and the
—IDT39C01D — 20% speed upgrade required shifting, decoding and multiplexing logic. It is expand-
—IDT39CO1E — 40% speed upgrade able in 4-bit increments, contains a flag output along with three-

state data outputs, and can easily use either a ripple carry or full
lookahead carry. The nine-bit microinstruction word is organized
into three groups of three bits each and selects the ALU destina-
o Expandable tion register, ALU source operands and the ALU function.
—L d lengths achieved th h di The IDT39C01C is fabricated using CEMOS™, a single poly,
onger word lengths achieved through cascading any double metal CMOS technology designed for high-performance
number of IDT39C01s and high-reliability.
® Four status flags The IDT39CO1C is a pin-compatible, performance-enhanced,
—Carry, overflow, negative and zero functional replacement for all versions of the 2901.
e Pin compatible and functionally equivalent to the 2901A,B,C

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

e Eight-function ALU
—Performs addition, two subtraction operations and five
logic functions on two source operands
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IDT39C01C/D/E FOUR-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES
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PIN DESCRIPTIONS
PIN NAME 1/0 DESCRIPTION

Ap-Asz 1 Four address inputs to the register file which selects one register and displays its contents through the A-port.

Bo-B3 | Four address inputs to the register file which selects one of the registers in the file, the contents of which is
displayed through the B-port. It also selects the location into which new data can be written when the clock
goes LOW.

lo-lg | Nine instruction control lines which determine what data source will be applied to the ALU I, 4 ,, what function
the ALU will perform I5 4 5, and what data is to be deposited in the Q Register or the register file Ig 7 g

D¢-Dj3 | Four-bit direct data inputs which are the ALU data source for entering external data into the device. Dy is the
LSB.

Yo-Ys o] Four three-state output lines which, when enabled, display either the four outputs of the ALU or the data on
the A-port of the register stack. This is determined by the destination code lg 7 g

F3 o Most significant ALU output bit (sign-bit).

F=0 (o] Open drain output which goes HIGH if the Fy-F3 ALU outputs are all LOW. This indicates that the result of an
ALU operation is zero (positive logic).

C, | Carry-in to the internal ALU.

Chea o Carry-out of the internal ALU.

Q3 1/0 Bidirectional lines controlled by Ig ; 5. Both are three-state output drivers connected to the TTL-compatible

RAMz CMOS inputs. When the destination code on | ; g indicates an up shift, the three-state outputs are enabled
and the MSB of the Q Register is available on the Q3 pin and the MSB of the ALU output is available on the
RAM; pin. When the destination code indicates a down shift, the pins are the data inputs to the MSB of the
Q Register and the MSB of the RAM.

Qp 1/0 Both bidirectional lines function identically to Q3 and RAM; lines except they are the LSB of the Q Register

RAM, and RAM.

OE I Output enable which, when pulled HIGH, the Y outputs are OFF (high impedance). When pulled LOW, the Y
outputs are enabled.

GP o Carry generate and carry propagate output of the ALU. These are used to perform a carry-lookahead
operation.

OVR (o] Overflow. This pin is logically the Exclusive-OR of the carry-in and carry-out of the MSB of the ALU. At the
most significant end of the word, this pin indicates that the result of an arithmetic two's complement operation
has overflowed into the sign-bit.

CP | Clock input. LOW-to-HIGH clock transitions will change the Q Register and the register file outputs. Clock
LOW time is internally the write enable time for the 16x4 RAM which compromises the master latches of the
register file. While the clock is LOW, the slave latches on the RAM outputs are closed, storing the data pre-
viously on the RAM outputs. Synchronous MASTER-SLAVE operation of the register file is.achieved
by this.
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IDT39C01C/D/E FOUR-BIT CMOS MICROPROCESSOR SLICE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DEVICE ARCHITECTURE:

The IDT39C01 CMOS bit-slice microprocessor is configured
four bits wide and is cascadable to any number of bits (4,8,12,16,
etc.). Key elements which make up this four-bit-slice micro-
processor are: (1) the register file (16x4 dual-port RAM) with
shifter, (2) ALU, and (3) Q Register and shifter.

REGISTER FILE—RAM data is read from the A-port as
controlled by the 4-bit A address field input. Data, as defined by
the B address field input, can be simultaneously read from the
B-port of the RAM. This same code can be applied to the A select
and B select field with the identical data appearing at both the
RAM A-port and B-port outputs simultaneously. New data is
written into the file (word) defined by the B address field of the
RAM when activated by the RAM write enable. The RAM data
input field is driven by a 3-input multiplexer that is used to shift
the ALU output data (F). It is capable of shifting the data up one
position, down one position, or no shift at all. The other inputs to
the multiplexer are from the RAMzand RAMg /O pins. For a shift
up operation, the RAM3 output buffer is enabled and the RAM,
multiplexer input is enabled. During a shift down operation the
RAMjoutput buffer is enabled and the RAM3 multiplexer inputis
enabled. Four-bit latches hold the RAM data while the clock is
LOW with the A-port output and B-port output each driving
separate latches. The data to be written into the RAM is applied
from the ALU F output.

ALU—The ALU can perform three binary arithmetic and five
logic operations on the two 4-bit input words Sand R. The S input
field is driven from a 3-input multiplexer and the R input field is
driven from a 2-input multiplexer with both having an inhibit
capability. Both multiplexers are controlied by the Ig 11 I2inputs.
This multiplexer configuration enables the user to select various
pairs of the A, B, D, Q, and “0” inputs as source operands to the

ALU. Microinstructioninputs (13 14 15) are used to select the ALU
function. This high-speed ALU also incorporates a carry-in (Cp,)
input, carry propagate (P) output, carry generate (G) output and
carry-out (Cp.4) all aimed at accelerating arithmetic operations
by the use of carry-lookahead logic. The overflow output pin
(OVR) will be HIGH when arithmetic operations exceed the two’s
complement number range. The ALU data outputs (Fg F4 F F3)
are routed to the RAM Q Register inputs and the Y outputs under
control of the Ig |7 Igcontrol signal inputs. The MSB of the ALU is
output as F3 so the user can examine the sign-bit without ena-
bling the three-state outputs. An open drain output, F=0, is HIGH
when Fo=F4=F,=F3=0so0thatthe user can determine when the
ALU output is zero by wire-ORing these outputs together.

QREGISTER—The Q Register is a separate 4-bit file intended
for multiplication and division routines and can also be used as
an accumulator or holding register for other types of applica-
tions. Itis driven from a 3-input multiplexer. In the no-shift mode,
the multiplexer enters the ALU data into the Q Register. In either
the shift-up or shift-down mode, the multiplexer selects the Q
Register data appropriately shifted up or down. The Q shifter has
two ports, Qg and Qa, which operate comparably to the RAM
shifter. They are controlled by the g 17 1g inputs.

The clock input of the IDT39CO01 controls the RAM, Q Register
and A and B data latches. When enabled, the data is clocked into
the Q Register on the LOW-to-HIGH transition. When the clock is
HIGH, the A and B latches are open and pass data that is present
at the RAM outputs. When the clock is LOW, the latches are
closed and retain the last data entered. When the clock is LOW
and RAM EN is enabled, new data will be written into the RAM file
defined by the B address field.

ALU SOURCE OPERAND CONTROL

ALU FUNCTION CONTROL

ALU SOURCE
MICROCODE OPERANDS
MNEMONIC OCTAL

2 | 1 | Yo |copE R s

AQ Lo | 0 A Q
AB L | L |H 1 A B
zQ L |H|L 2 0 Q
zB L |H |H 3 0 B
ZA H|L |L 4 0 A
DA H|L |H 5 D A
DQ H |H | L 6 D Q
DZ H |H|H 7 D 0

MICROCODE ALU
MNEMONIC OCTAL | FUNCTION | SYMBOL
Is | % | s | copE

ADD L L L 0 R Plus S R+S
SUBR L L H 1 S Minus R S-R
SUBS L H L 2 R Minus S R-S
OR L H H 3 RORS RVS
AND H L L 4 RAND S RAS
NOTRS H L H 5 RANDS RAS
EXOR H | H L 6 REX-ORS | RVS
EXNOR H|HI|H 7 REX-NORS| RVS
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ALU DESTINATION CONTROL

MICROCODE FUI?é‘:ON %3:?:’3;? srgé'ren sm?‘ren
MNEMONIC Y

e [ 1y | te |OSTAE| sHiFT | LoaD | sHiFT | Loap | OUTPUT | mam, | Ram, | q, Q,

QREG L L |¢L 0 X NONE | NONE | F—~Q F X X X X
NOP R X NONE X NONE F X X X X
RAMA L |h L 2 | NONE | F—B X NONE A X X X X

RAMF L |H |H| 3 NONE | F—B X NONE F X X X X
RAMGD | H | L | L | 4 | DOWN | F/2—B | DOWN |Q2—Q F Fo INg Q INg

RAMD H L |H| 5 |DOWN|F2—-B]| x NONE F Fo INg Q X
RAMQU | H | H | L 6 UP | 2r~B | UP |2a-qQ F INg Fs 1N, Qs
RAMU H|H |H]| 7 wP | 2F—8 X NONE F INo Fs X Qs

X = Don't Care. Electrically, the shift pin is a TTL input internally connected to a three-state output which is in the high-impedance state.
B = Register Addressed by B inputs.
UP is toward MSB; DOWN is toward LSB.

SOURCE OPERAND AND ALU FUNCTION MATRIX

124,0 OCTAL
OCTAL ALU ° 1 2 | 3 [ 4 5 6 7
lsa3 FUNCTION ' ALU SOURCE
AQ AB 0,Q 0,8 0,A DA D,Q D,0
C,=L A+Q A+B Q B A D+A D+Q D
0 RPlus S
C,=H A+Q+1 A+B+1 Q+1 B+1 A+1 D+A+1 D+Q+1 D+1
C,=L Q-A-1 B-A-1 Q-1 B-1 A-1 A-D-1 Q-D-1 -D-1
1 S Minus R
Cp=H Q-A B-A Q B A A-D Q-D -D
Cp=L A-Q-1 A-B-1 -Q-1 -B-1 -A-1 D-A-1 D-Q-1 D-1
2 R Minus S
Cn=H A-Q A-B -Q -B -A D-A D-Q D
3 RORS AVQ AVB Q B A DVA pvaQ D
4 RAND S ANQ AAB 0 0 0 DAA DAQ 0
5 RAND S ArQ AAB Q B A DAA bAQ 0
6 REX-ORS AVQ AVB Q B A DVA DvQ D
7 R EX-NOR S AVQ AVB Q B A DVA pva D

+=PLUS; - = MINUS; A = AND; v = EX-OR; V = OR
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ALU LOGIC MODE FUNCTIONS

ALU ARITHMETIC MODE FUNCTIONS

OCTAL = =
' GROUP FUNCTION | ScTAL Co-L Cn-H
543 2,10 542 1210/ GROUP |FUNCTION | GROUP |FUNCTION
: ? ﬁﬁg 00 A+Q A+Q+1
4 5 AND DAA 01 ADD A+B ADD A+B+1
4 6 DAQ 0 5 D+A plus one D+A+1
0 6 D+Q D+Q+1
30 Ava 0 2 Q Q+1
3 oR AV 03 B B+1
3 5 DVA 0 4 PASS A Increment A+1
3 6 bvaQ
07 D D+1
60 ATQ 12 Q-1 Q
61 EX-OR S 13 B-1 B
6 5 DVA i 4 Decrement A-1 PASS A
6 6 DvQ N
27 D-1 D
79 Avd 2 2 Q-1 a
EX-NOR R 2 3 , -B-1 2's Comp. -B
73 2a 2 4 | VsComp | Ay (Negate) -A
i 17 -D-1 -D
72 g 10 Q-A-1 Q-A
7 4 INVERT A 11 B-A-1 B-A
7 7 5 15 A-D-1 A-D
16 Subtract Q-D-1 Subtract Q-D
6 2 Q 20 ('sComp.) | A-Q-1 (2's Comp.) A-Q
6 3 B 2 1 A-B-1 A-B
6 4 PASS A 25 D-A-1 D-A
6 7 D 2 6 D-Q-1 D-Q
3 2 Q
32 PASS B DEFINITIONS
37 D Po=Rg+ S
4 2 0 PrzRivS:
4 3 0 Py=Ry+ S,
4 4 “ZERO” 0 P3=R3+ S,
47 Go = R¢So
— 0 Gy =RS,
5 0 AAQ Gz = RoS;
5 1 MASK ANAB G3=R3Ss
55 DAA Cy=Gy+ P3Gy + PaPyGy + P3PP G+ P3PoPPoCy
5 6 DAQ C3=Gy* PyG1+ PP G+ PPPCy
+=0R
LOGIC FUNCTIONS FOR G, P, C,+4, AND OVR
lsq3 | FUNCTION P G Cnsa OVR
0 R+S P3P,P1Pqy Gg+ P3Gy + PaPyGy + P3PyP1Gy Cy C,VCy
1 S-R -< Same as R + S equations, but substitute R; for R; in definitions »>
2 R-S - Same as R + S equations, but substitute §; for S; in definitions >
3 RVS Low P3P,P Py P3P,PPy+ C, PaP,PPy+ C,
4 RAS LOW G3+ G+ Gy *+ Gy G3+ G+ Gy*+Go+ C, G3+Gp+Gy+Go+Cy
5 RAS LOW [———————— Same as RA S equations, but substitute R; for R; in definitions —————————
6 RVS Same as RVS equations, but substitute R for R; in definitions >
— Got PyG,* PG
7 RVS G3+ G+ G+ G Gg+ P3Gy + PaPyGy + P3PoP P —u—u-%l See Note 2
3+t Gt Gy+ Gy 3+ Pala+ Pl + P3Pl Fo I TPPP P (Go* Cr)
NOTES:
1. +=0R

2. [Py+ GoPy + G,G 1Py + G,G1GCnlVIPs+ GaPp + GaGoP + G3G,G Py + G3G,G1GoChl
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ABSOLUTE MAXIMUM RATING(1) RECOMMENDED OPERATING
SYMBOL RATING VALUE ONIT TEMPERATURE AND SUPPLY VOLTAGE
Terminal Voltage GRADE AMBIENT GND v,
Vream with Respect -0.5() to +7.0 v TEMPERATURE ce
to GND Military -55°C to +125°C ov 5.0V + 10%
Ta ?Pe’a""g 55 to +125 °c Commercial 0°C to +70°C ov 5.0V + 5%
emperature
Temperature
Taias Under Bias -6510 +135 °C
Storage
Tste Temperature ~651t0 +150 °C
Pr Power Dissipation(? 1.0 w
DC Output Current
lour into Outputs 30 mA
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.
Exposure to absolute maximum rating conditions for extended periods may
affect reliability.
2. Py maximum can only be achieved by excessive Ig|_ or IoH-
3. V,_Min. = -3.0V for pulse width less than 20ns.
DC ELECTRICAL CHARACTERISTICS
Ta = 0°C to +70°C Vee = +5.0V + 5% Min. = +4.75V Max. = +5.25V (Commercial)
Ta =-565°C to +125°C Ve = +6.0V £ 10% Min. = +4.50V Max. = +5.50V (Military)
Vig =10.2V
VHC = Vcc -0.2v
SYMBOL PARAMETER TEST CONDITIONS MIN. | TYRO®) | MAX. | UNITS
Output Short Circuit Current | Voo = Max. _
hn (All Inputs) Viw = Voo 0.1 5 A
Input Low Current Vee = Max. - N
e (Al Inputs) Vi = GND -01 5 KA
. VAn = Min. lon = -1.0mA (MIL) 24 43 —
V, Output High Voltage cc v
OH gn Yollag Vin= Vi = or Vi, lon = ~16mA (COML) 24 | 43 | —
=Mi = 16mA (MIL. — 03 0.5
Voo Output Low Voltage Vec = Min. lo = 16mA (MIL.) Y
Vin=Vin=orVy_ loL = 20mA (COM'L.) — 03 05
Vi Input High Voltage a 20 — - v
Vi Input Low Voltage a - — 0.8 \Y
Vee = Max. _ _
loz Output Leakage Current Vour = HIGH Z 40 40 nA
1 Output Short Circuit Current Voo = Max. -30 — -130 mA
os Voutr = ov@
NOTES:

1. These input levels provide zero noise immunity and should only be static tested in a noise-free environment.
2. Not more than one output should be shorted at a time. Duration of the short circuit test shall not exceed one second.
3. Vgo = 5.0V @ T, +25°C.
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DC ELECTRICAL CHARACTERISTICS (Cont'd)

Ta =0°C to +70°C Vec = 5.0V £ 5% Min. = +4.75V Max. = +5.25V (Commerecial)
Ta = -55°C to +125°C Vee = +5.0V £ 10% Min. = +4.50V Max. = +5.50V (Military)
VLC =+0.2V
Ve = Vec - 0.2V
SYMBOL PARAMETER TEST CONDITIONS MIN. TYP® | MAX. | UNITS
. Vee = Max.
Quiescent Power Supply Current | 'CC
lccan - Vi< Vine Vin=Vic - - - mA
CP = H (CMOS Inputs) fep=0, CP = H
. Ve = Max.
Quiescent Power Supply Current | CC _ _ _
lecaL | CP =L (CMOS Inputs) Ve = Vin Vin=Vic mA
fcp=0,CP =
Quiescent Input Power Supply(4) _ _ N _ _ _ mA/
lect Current (per Input @ TTL High) Vec = Max., Viy = 3.4V, fcp = 0 Input
Vee = Max. MIL. — — — mA/
lcep Dynamic Power Supply Current Ve =Vin Vins Vic . MHz
Outputs Open, OE = L COM'L. - — -
IDT39C01C MIL. - - -
fep=10MHz COM'L. — — —
Vec=Max, — — —
Outputs Open, OE = L IDT39C01D MIL
CP = 50% Duty cycle fop = 15MHz COM'L. — — —
Vic<Vine VinsSV,
Ho=Vin Vin=Vic IDT39CO1E MiL. - - -
fep=17.5MHz COM'L. _ _ _
lec Total Power Supply Current(s) mA
IDT39C01C MiL. — - 35
fcp= 10MHz COM'L. —_ — 30
Vec=Max, — —
Outputs Open, OE = L IDT39CO1D MIL. 40
CP = 50% Duty cycle fcp = 15MHz COML. | — — 35
Viy=34V,Vy=0
N N IDT39CO1E MIL. - - 45
fep = 175MHz COM'L. — — 40
NOTES:

'44. |ocqr is derived by measuring the total current with all the inputs tied togetherat 3.4V, subtracting | ccqu, then dividing by the total number of inputs.
5. Total Supply Currentis the sum of the Quiescent currentand the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply Currentcan
be calculated by using the following equation:

loc= lecan (CDH) *+ Igcqu (1- €D + lger Ny x D) + loep (fop)
CDy, = Clock duty cycle high period.

D, = Data duty cycle TTL high period (V| = 3.4V).

Ny = Number of dynamic inputs driven at TTL levels.

fcp = Clock Input Frequency.
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IDT39C01C CYCLE TIME AND CLOCK CHARACTERISTICS
AC ELECTRICAL CHARACTERISTICS wiC T comL TuNITs
(Military anq Commercial Temperature Ranges) Read-Modify-Write Gycle (from
The tables below specify the guaranteed performance of the selection of A, B registers to end 32 31 ns
IDT39C01C over the -55°C to +125°C and 0°C to +70°C tempera- of cycle)
ture ranges. Vcc is specified at 5V + 10%. All times are in Maximum Clock Frequency to shift 31 a0 MHz
nanoseconds and are measured between the 1.5V signal level. Q (50% duty cycle, =432 or 632)
The input switch between 0V and 3V with signal transition rates of Minimum Clock LOW Time 15 15 ns
1V per nanosecond. All outputs have maximum DC current Minimum Clock HIGH Time 15 15 ns °
loads. Minimum Clock Period 32 31 ns
COMBINATIONAL PROPAGATION DELAYS(1) (C__=50pF)
TO OUTPUT
FROM INPUT Y Fy Chss GP F=0 OVR ::m: 33 UNIT
MIL. | COM'L. [MIL.| COM'L. |MIL.| COM’L. |MIL.| COM’L. [MIL.| COM'L. MIL.|COM'L. MIL.|COM'L. |MIL.|COM'L.
A,B Address | 48 40 48 40 48 40 44 37 48 40 48 | 40 |48 | 40 — — ns
D 37 30 37 30 37 30 34 30 40 38 37 30 37 30 — — ns
C, 25 22 25 22 21 20 — — 28 25 25 22 28 25 — - ns
lo,1,2 40 35 40 35 40 35 44 37 44 37 40 35 40 35 —_ —_ ns
I3.4.5 40 35 40 35 40 35 40 35 40 38 40 35 40 35 - — ns
16,78 29 25 — -— - — —_ — — — — 29 26 29 26 ns
ﬁl.BJF()iSZSXX) 40 36 - - - - - - - - - - - - - - ns
Clock _A~ | 40 35 40 35 40 35 40 35 40 35 40 35 40 35 33 28 ns
SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT)
CP: \ /
SET-UP TIME HOLD TIME SET-UP TIME HOLD TIME UNIT
INPUT BEFORE H-L AFTER H—L BEFORE L—H AFTER L—H
MIL. COM'L. MIL. COM'L. MIL. COM'L. MiL. COM'L.
A,B Source Address 15 15 2 1@ 30, 15+TPWL @ 2 1 ns
B Destination Address 15 15 Do not change(® 2 1 ns
D — — —_ — 25 25 0 0 ns
Cn —_ — — - 20 20 0 0 ns
lo1.2 — — — — 30 30 0 0 ns
I345 - - - - 30 30 0 0 ns
le78 10 10 Do not change® 0 0 ns
RAM,5, Q05 — — - ] — 12 12 0 0 ns

OUTPUT ENABLE/DISABLE TIMES

(Cy = 5pF, measured to 0.5V change of Vg7 in nanoseconds)

INPUT |OUTPUT ENABLE DISABLE
MIL. COM'L. MIL. COML
OE Y 25 23 25 23
NOTES:

1. A dash indicates a propagation delay or set-up time constraint does not exist.
2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation.

3. Source addresses must be stable prior to the H—L transition to allow time to access the source data before the latches close. The A address may then be changed. The
B address could be changed ifitis not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed during the clock LOW time.

»

stable A and B addresses to the clock L—H transition, regardless of when the H—L transition occurs.

. The set-up time prior to the clock L—H transition is to allow time for data to be accessed, passed through the ALU, and returned to the RAM. itincludes all the time from
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IDT39C01D CYCLE TIME AND CLOCK CHARACTERISTICS
AC ELECTRICAL CHARACTERISTICS il T come Tonis
(Military and Commercial Temperature Ranges) - -

Read-Modify-Write Cycle (from
The tables below specify the guaranteed performance of the selection of A, B registers to end 27 23 ns
IDT39CO01D over the -55°C to +125°C and 0°C to +70°C tempera- of cycle)
ture ranges. Vg is specified at 5V + 10%. All times are in Maximum Clock Frequency to shift a7 43 MHz
nanoseconds and are measured between the 1.5V signal level. Q (50% duty cycle, 1=432 or 632)
The input switch between OV and 3V with signal transition rates of Minimum Clock LOW Time 13 1 ns
1V per nanosecond. All outputs have maximum DC current Minimum Clock HIGH Time 13 1 ns
loads. Minimum Clock Period 27 23 ns

COMBINATIONAL PROPAGATION DELAYS(1) (c, = 50pF)

TO OUTPUT

FROM INPUT Y Fa Cora GP F=0 OVR ::::: g: UNIT
miL.[comL. [miL.[comL. [miL. [comL. [miL. [comL. [miL. [comL.[miL.[comL. [miL.[comL.|miL. [comL.

A,B Address | 33 30 33 30 33 30 33 28 33 30 33 30 33 30 — — ns
D 24 21 23 20 23 20 21 20 25 24 24 21 25 22 — —_— ns
C, 18 17 17 16 14 14 — — 19 18 17 16 19 18 — — ns
lo.1,2 28 26 27 25 26 24 28 24 29 25 27 24 27 25 —_ — ns
l5.45 27| 26 27| 24 |26 | 24 |26 | 24 |27 | 26 |26 24 |27 | 26 | — | — ns
V6,78 8| 6 | —| — | —| — |—| = |=-1] = | = 21 | 21 |21 | 21 ns
A |2 o [ - - - - - e
Clock _« |27 | 24 [26| 23 |26 | 23 |25 | 23 |27 | 24 | 26| 24 |27 | 24 |20 19 ns

SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT)

CP: \ /
SET-UP TIME HOLD TIME SET-UP TIME HOLD TIME UNIT
INPUT BEFORE H—L AFTER H—L BEFORE L—H AFTER L—H
MIL. COM'L. MIL. COM'L. MIL. COM'L. MIL. COM'L.
A,B Source Address 11 10 0 0 1 +T2:WL(‘) 10 +T2F31WL(4) 2 1 ns
B Destination Address 11 10 Do not change® 2 1 ns
D —M — — — 16 16 0 0 ns
c, - — — — 13 13 0 0 ns
lo12 — — — — 19 19 0 0 ns
laas —_ -— —_ — 19 19 0 0 ns
ls.78 7 7 Do not change® 0 0 ns
RAMg5.Qo 3 — — - 1 = 9 9 0 0 ns

OUTPUT ENABLE/DISABLE TIMES
(C_=5pF, measured to 0.5V change of VoyT)

INPUT | ouTPUT ENABLE DISABLE
MIL. COM'L. MIL. comL
OE Y 16 14 18 16
NOTES:

-

. A dash indicates a propagation delay or set-up time constraint does not exist.

Certain signals must be stable during the entire clock LOW time to avoid erroneoué operation.

Source addresses must be stable prior to the H—L transition to allow time to access the source data before the latches close. The A address may then be changed. The
B address could be changed if itis not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed during the clock LOW time.

The set-up time prior to the clock L—~H transition is to allow time for data to be accessed, passed through the ALU, and returned to the RAM. Itinciudes all the time from
stable A and B addresses to the clock L—H transition, regardless of when the H—L transition occurs.

©»

>
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IDT39C01C/D/E FOUR-BIT CMOS MICROPROCESSOR SLICE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT39CO1E
AC ELECTRICAL CHARACTERISTICS

CYCLE TIME AND CLOCK CHARACTERISTICS

MIL. |COM'L. | UNITS
Military and Commercial Temperature Ranges,
( i P ges) Read-Modify-Write Cycle (from
The tables below specify the guaranteed performance of the selection of A, B registers to end 21 20 ns
IDT39CO1E over the -55°C to +125°C and 0°C to +70°C tempera- of cycle)
ture ranges. V¢ is specified at 5V + 10%. All times are in Maximum Clock Frequency to shift 46 50 MHz
nanoseconds and are measured between the 1.5V signal level. Q (50% duty cycle, 1=432 or 632)
The input switch between 0V and 3V with signal transition rates of Minimum Clock LOW Time 10 8 ns
1V per nanosecond. All outputs have maximum DC current Minimum Clock HIGH Time 10 8 ns
loads. Minimum Clock Period 21 20 ns
COMBINATIONAL PROPAGATION DELAYS(1) (c, = 50pF)
TO OUTPUT .
&P - .- RAM, Q
FROM INPUT Y Fy Chia G,P F=0 OVR RAM; Q; UNIT
MIL.| COM'L. | MIL. |COM'L. |[MIL. | COM'L. | MIL. |COM’L.| MIL. |COM'L. .|COM'L.
A,B Address | 26 22 26 22 26 22 26 21 26 22 — ns
D 18 16 17 15 17 15 16 15 19 18 | — ns
C, 3] 13 [1] 12 [10] 10 | =] = |14 13 — ns
lo, 1.2 21 20 | 20 19 19| 18 | 21 18 | 227} .19 — ns
I3.4.5 20 20 20 18 19 18 19 18 L 200 20 — ns
ls.7.8 13 12 — — — — — E = e 16 ns
A Bypass - o
ALU(1=2xx) | 19| 8 | — | — | — i il e e e ns
Clock _4/ | 20 18 19 17 19 18 19 18 20 18 15 15 ns
SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT)
P o \ /
- "SET-UP TIME HOLD TIME SET-UP TIME HOLD TIME UNIT
INPUT. BEFORE H—L AFTER H—L BEFORE L—H AFTER L—H
MIL. COM'L. MIL. COM'L. MIL. COM'L. MIL. COM'L.
18,8 15,
A,B Source Address 8 7 0 o’ STPWL@ |7+ TPWL® 2 1 ns
B Destination Address 8 7 Do not change(® 2 1 ns
D —M — — — 12 12 0 0 ns
C, — — — — 10 10 0 0 ns
lo12 — — — -— 14 14 0 0 ns
l345 — — — — 14 14 0 0 ns
l6.78 5 5 Do not change® 0 0 ns
RAM,3,Qq3 — — — — 7 7 0 0 ns
OUTPUT ENABLE/DISABLE TIMES
(C_=5pF, measured to 0.5V change of Vg 7)
INPUT | OUTPUT ENABLE DISABLE
MiL. COM'L. MiL. comM’L
OE Y 14 10 12 12
NOTES:

1. A dash indicates a propagation delay or set-up time constraint does not exist.
2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation.

3. Sourceaddresses must be stable prior to the H—L transition to allow time to access the source data before the latches close. The A address may then be changed. The
B address could be changed if it is not a destination; i.e., if data is not being written back into the RAM. Normally A and B are not changed during the clock LOW time.

IS

stable A and B addresses to the clock L—H transition, regardless of when the H—L transition occurs.

. The set-up time prior to the clock L—H transition is to allow time for data to be accessed, passed through the ALU, and returned to the RAM. Itincludes all the time from
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IDT39C01C/D/E FOUR-BIT CMOS MICROPROCESSOR SLICE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS CAPACITANCE (Tp = +25°C, f = 1.0MHz)
Input Pulse Levels GND to 3.0V SYMBOL PARAMETER(") CONDITIONS | TYP. | UNIT
Input Rise/Fall Times 1V/ns - -
Input Timing Reference Levels 1.5V Cin Input Capacitance Vin =0V 5 Pk
Output Reference Levels 1.5V Cout Output Capacitance Vout =0V 7 pF
Output Load See Figs. 1,2 NOTE:
1. This parameter is sampled and not 100% tested
Vee sV
?
R, = 270
1940 Yo
uT
Vout
C_ 50pF
CcL I 50pF 1600 I
IDT39C01C-006
Figure 1. All Outputs Figure 2. Open Drain Output
(Except f = 0) (f=0)
INPUT/OUTPUT INTERFACE CIRCUITRY
Vee
ESD
PROTECTION
ouTPuUT

IiH

—
INPUTS >——>o—
- ®

IDT39C01C-007

Figure 1. Input Structure (All Inputs)

OUTPUTS

[ fo

IDT39C01C-008

Figure 2. OQutput Structure

(All Outputs Except F = 0)

1DT39C01C-009

Figure 3. Output Structure

(F=00Only)
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