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D) || MICROPROCESSOR SLICE i

R MICROSLICE ™ PRODUCT

FEATURES: S - DESCRIPTION:

e Functionally equlvalent to four 2901s and one 2902 The IDT49C402s are hlgh-speed fuIIy cascadable 16-bit CMOS
o IDT49C402B 55% faster than four 2901Cs and one 2002A - - Microprocessor slice units which combine the standard functions of

four 2901s and a 2802 with additional control features aimed at en-
* mﬂ%ﬂ et\évso{gczg?z%irﬁglt;cggi:rvmgslndependent simuita- ~hancing the performance of bit-slice microprocessor designs.

« Expanded destination functions with 8 new operations allowing it standard 2801 bit-slice operation: (a) a 3-bitInstruction field (lo,
Direct Data to be loaded directly Into the dual-port RAMand Q .|, 1,) which controls the source operand selection for the ALU; (b) a

e 68-pin plastic and ceramic PGA, Shrink- DIP (600 roil, 70 mil cen- microinstruction Input, Ig, offering elght additional destination con-

tro! functions, This lg input, in conjunction with Ig, Iz andls, allows for
t(grss%ﬁ%z)n(ti?s?nd 50 mil centers) and Ceramic Quad Flalp ack - shifting the Q Reglster up and down, loading the RAM or Q Reglster

., . directly from the D Inputs without going through the ALU and new
» Military product compliant to MIL-STD-883, Class B combinations of destination functions with the RAM A port output
R avallable at the Y output pins of the device. )

- by 16 bits—four times the number of working registers in a 2801.

i The IDT49C402s are fabricated using CEMOS, a CMOS technol-
ogy designed for high performance and high reliability. These per-
formance enhanced devices feature both bipolar speed and bipolar
output drive capabillities while maintaining exceptional microin-
siruction speeds at greatly reduced CMOS power levels.

FUNCTIONAL BLOCK DIAGRAM
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CEMOS and MICROSLICE are trademarks of integrated Device Technalogy, Inc. ) .
MILITARY AND COMMERCIAL TEMPERATURE RANGES : JANUARY 1989
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The IDT49C402s Include al! of the normal functions assoclated A

Register - ° 8-bit microlnstruction field {1, l4, Is) usad to controtl the elght possi-
s Clamp diodes on all Inpuis provide noise suppression -ble functions of the ALU; (c) eight destination control functions
» Fully cascadable - 7 whichareselected by the microcode inputs (le, I7, 1s); and (d) atenth .

Also featured Is an on-chip dual-port RAM that contains 64 words .
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1DT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE

PINDESCRIPTIONS  ~  ~ -+ = e oo wnia o

. PIN NAME 1o ] e DESCRIPTION )
Ag-As I Six address inputs to the reglster file which selects one register and displays ils oontenis through the A port - -

By-Bs ' “1 Six address Inputs to the register file which selects one of the registers In the file, the contents of which is dlsplayed through
- the B port. It also selects the location Into which new data can be wiitten when the clock goes LOW.

oY e b “Ten Instruction contro! lines which determine what data source will be applled to the ALU 1 (0, 1, 2), whatfunction the ALU will
L - perform k3, 4,5) énd whatdata Is 1o be deposited In the Q Reglster or the register file 1s, 7, , 9). Original 2001 destinations are
selected if lg is disconnected. In this mode, proper Ig bias Is controlled by an internal puilup resistor to Veg.

Do-Dys | Sixteen-bit directdatainputs which are the datasource 1orentenng axtemal dataintothe device ALU, Q Reglstar orRAM. Dy Is
the LSB.
Yo-Yis 0 | Sixteen three-state outputlines which, when enabled, display either the sixtesn outputs of the ALU or the data on the A portof| L
the register stack. This Is determined by the destination code l(s, 7.8, s). :
GfF5 . (o} Amultipurpose pin which Indicates the carry generate (G) funotion at the least significant and intermediate slices or as Fy5 the|
mostsignificant ALU output (sign bit), G/F,5 _seleotionls controlled by the MSS pin. IfMSS = HIGH Fig Isenabled tMSS =
LOW, G is enabled.
F=0 o Open drain output which goes HIGH |f the Fp-FisALU outpuis araall LOW This Indicates that the resuit of an ALU operaﬂon Is
zero (positive logic).
Cn 1 Carry-in to the Intemal ALU. 3
Ca+16 0 Carry-out of the internal ALU. :
Qs 1/0 Bidirectional lines controlled by lig, 7, 8, ). Both are three-state output drivers connected to the TTL-compauble Inputs.

RAM 5 | When the destination code on lg, 7, 8, g) Indicates an up shift, the three-state outputs are enabled, the MSB of the Q Register s
: avallable on the Q5 pinand the MSB of the ALU output is available onthe RAM,5 pin. When the destlnahon code Indicates a
down shift, the pins are the data inputs to the MSB of the Q Register and the MSB of the RAM.

Qo /0 | Both bidirsctional lines function identically to Q;5 and RAM;5s lines except they are the LSB of the Q Register and RAM.
RAMo : - . - - . - . d
OF I Output enable. When pulled HIGH, the Y outputs are OFF (high impedance). When pulled LOW, the Y outputs are enabled. |

A multipurposs pin which indicates the cany propagate () output for performing a carry lookahead operation o dverflow
(OVR) the Exclusive-OR of the carry-In and carry-out of the ALU MSB. OVR, at the most significant end of the word, indicates
that the resutt of an arithmetic two's complement operation has overflowed into the slgn bit. F/OVR selection is contralled by
the MSS pin. if MSS = HIGH, OVR is enabled. If MSS = LOW, F is enabled.

The clock input. LOW-to-HIGH clock transitions will change the Q Register and the reglsler file outpu(s Clock LOW time is
intemally the write enable time for the 64 x 16 RAM which compromises the master latches of the register file. While the clock s
LOW, the slave tatches on the RAM outputs are closed, storing the data previously on the RAM outputs. Synchronous
MASTER-SLAVE operation of the reglster file Is achleved by this. R :

When HIGH, enables OVR and Fy; on the F/OVR and G/F,5_pins. When LOW, enables G and P on these pins. If left open,
intemnal pullup resistor to ;g provides declaration that the device Is the most significant sllce H

cp I

MSS I

DEVICE ARCHITECTURE:

The IDT49C402 CMOS bit-slice microprocessor’is configured
sixteen bits wide and is cascadable to any number of bits (16, 32, 48,
64). Key elements which make up this 16-bit microprocessor slice
are the-(1) register file (64 x 16 dual-port RAM) with shifter, (2) ALY
and (3) Q Register and shifter.

REGISTER FILE—A 16-bit data word from one of the 64 RAM
registers can ba read from the A port as selected by the 6-bit A ad-
dress field. Simultaneously, the same data word, or any other word
from the 64 RAM registers, can be read from the B port as selected
by the 6-bit B address field. New data Is written intothe RAM register
location selected by the B address field during the clock (CP) LOW
time. Two sixteen-bit latches hold the RAM A port and B portduring
the clock (CP) LOW time, sliminating any data races. During clock
HIGH these latches are transparent, reading the data selected by the
Aand Baddresses. The RAM data Input fieldis driven froma four-
input multiplexer that selects the ALU output or the D inputs. The
ALU output ¢an be shifted up one position, down one position or not
shifted. Shifling data operations involve the RAMis and RAMs /O
pins. For a shift up operation, the RAM shifter MSB is connected
to an enabled RAM;5 1/O output while the RAMg 1/0 Input is selected
as the input to the LSB. During a shift down operation, the RAM
shifter LSB Is connected to an enabled RAMg 1/0 output while the
RAM;s I/O input is selected as the input to the MSB.

ALU —The ALU can parform three binary arithmetic and five logic
operations on the two 16-bit Input words S and R. The S input field is
driven from a 3-Input multiplexer and the R input field is driven from

* a2-input muitiplexer with both having a zero source operand. Both

multiplexers are controlled by the I, 1,2 Inputs. This multiplexer
configuration enables the user to select varlous palrs of the A, B, D,
Q and “0" inputs as source operands to the ALU. Microinstruction
inputs I3, 4, 5 are used to select the ALU function. This high-speed
ALU cascades to any word length. providing carry-In (Cy), carry-out
(Cn+16) and an open-drain (F = 0) output. Wheén all bits of the ALU
are zero, the pull-down device of F = 0 Is off, allowing a wire-OR of
this pin over all cascaded devices. Multlpurpose pins G/F,5 and
P/OVR are aimed at accelerating arithmetic operations. For Inter-
mediate and least significant slices, the MSS pin Is programmed
LOW, selecting the carry-generate (G) and carry-propagate (P) out-
put functions to be used by carry lookahead logic. For the most sig-
nificant slice, MSS Is programmed high, selecting the sign-bit (F1s)
and the two's complement overflow (OVR) output functions. The
sign bit (Fs) allows the ALU sign bit to be monitored without ena-
bling the three-state ALU outputs. The overflow (OVR) output is high
when the two’s complement arithmetic operation has overflowsd
into the sign bit as logically determined from the Exclusive-OR of
the carry-in and carry-out of the most significant bit of the ALU. The
ALU data outputs are available at the three-state outputs Ye-15)0r as
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bea B e

e L A

Gd e

i

[T T NN

"

T

whnloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6222045/IDT49C402.html

INTEGRATED DEVICE

bwnloaded from Elcodis.com electronic components distributor

L4E D

IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE

M 4825771 0003870 & WM

MILITARY AND COMMERCIAL '!'EM_PEﬁATURE RANGES

inputs to the RAM register file and Q Reglster under control of the
lg, 7,8, 9 Instruction Inputs. = - :
Q REGISTER—Ths Q Register is a separate 16-bit file Intended

. for multiplication and division routines and can also be used as an

accurnulator or holding register for other lypes of applications. ItiIs
driven from a 4-input multiplexer. In the no-shift mode, the muiti-
plexer enters the ALU F output or Direct Data into the-Q Register. In
elther the shift up or shift down mods, the multiplexer selects the Q
Register data appropriately shifted up or down. The Q shifter has

7-49-/7-5/

twoports, Qoand d15. which operéte comparably to the RAM §hfﬂer.'

They are controlled by the lis, 7,5, Inputs. i -

‘The clock Input of ine IDT4SC402 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
retaln the last data entered. When the clock Is LOW and i, 7, s, o de-
fine the RAM as the destination, new data will be written Into the RAM
file defined by the B address field.

ALU SOURCE OPERAND CONTROL

-~ ALU FUNCTION CONTROL "~

: MICROCODE MY SOURCE -~ -+ MICROCODE :
MNEMONIC - — T oo7AL ' | mnEmoNIC T ooTar] Fulichion| SymsoL
12| W |t |coe| P s . Is | 1&] 13| copE i :
AQ [ ST 0 A Q ADD Ljcfc| o RPusS | R+S
AB L | L | H 1 A B susR t{ty{nu] 1+ |smnsr]| S-R
zQ A I 2 0 Q . suss L|H]l L] 2 |RMnussS| R-S
z8 L {H|H 3 0 B8 OR LI H]H] 3 RORS | RVS
ZA H | L | L 4 0 A AND HiLjL] 4 RANDS | RAS
DA H L |'H 5 D A NOTRS | H| L | H 5 RANDS | RAS
ole] H|H L 8 D Q EXOR H| H] L] 6 |Rex-ors| RS
Dz H | H|H 7 ) 0 . EXNOR | H| H| H| 7 |REXNORS| R¥S
ALU ARITHMETIC MODE FUNCTIONS *  ALU LOGIC MODE FUNCTIONS
OCTAL Co =1L Co=H . OCTAL ' . :
I,4.5, b,1,0] GROUP | FUNCTION| GROUP | FUNCTION saa 210 GROUP FUNCTION
0- 0 A+Q A+Q+1
0 1 A+B ADD | A+B+1 4 9 » : hho
0 5 ADD D+A | pusone | D+A+1 a 1 AND - DAA
g 6 D ; Q D+Q+1 H ‘8 BAG
2 Q+1
0 3 B B+1 3 o : A
0o 4 PASS A Increment A+ 3 -1 . AVB
o7 D D+1 3 5 OR DVA
PR 5 A 3 8 DVvVa
1 3 B-1 B 6 0 B AVQ
1 4 Decrement A-1 PASS A [} 1 ATB
2 7 D-1 , D 6 5 EX-OR . DA
r— — S 6 6 DVQ
2 3 | -B-1 | 2's Com -8 7 0
1's Comp. 8 - 7 1 -
2 4 -A-1 -A AVE
17 -D-1 egai] -D ? 8 EX-NOR DVA
1 0 Q-A-1 Q-A ove
11 B-A-1 B-A . ; § g
1 5 A-D-1 A-D B
i+ 6 | Subtract | Q-D-1 | Subtract Q-D. 7 4 INVERT A
2 o0 |@sComp) A-Q-1 | (@eComp)l A-Q 7 7 D
2 1 A-B-1 A-B P > a
2 5 D-A-1 -D-A s 3 B
2 6 D-Q-1 D-Q P 4 PASS A
6 7 D
g 2 Q
3 : B
3 4 PASS A
3 7 D
4 2 0
3 0
4 3 “ZERO" 0
4 7 0
5 0 - EAQ
5 1 AAB
. 5 5 MASK DAA
5 6 DAQ

b A s b i

s A s

b
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SOURCE OPERAND AND ALU FUNCTION MATRIX

15,4,60CTAL

L \.\.7?4(9~/7-_5/'

.4 5 [ 7
OCTAL ALU o | 1 | 2 I 3| I I
Is,45 | FUNCTION ' 7 ALU SOURCE -
) AQ A B 0,Q 0,B 0,A D,A D, Q D,0
Cp=L A+Q A+B Q B T A "D+A D+Q D .
] RPlus S ) SR .
Cyp=H A+Q+1 A+B+1 Q1 B+1 A+t D+A+1]| D+Q+1 D+1
Ch=L Q-A-1 B-A-1 Q-1 B-1 A-1 A-D-1 | @-D-1 -D-1
1 S Minus R N . .
Ch=H Q-A B-A Q ;] A A-D Q-D -D
Cr=L A-Q-1 A-B-1 -Q-1 -B-1 -A-1 D-A-1 | D~-Q-1 0-1
2 R Minus S : N .
Ch=H A-Q A-8 -Q -B -A D-A D-Q D
3 RORS AvQ AVB Q B A DVA pve D
4 RANDS AAQ AAB 0 0 0 DAA DAQ 0
5 RANDS AAQ AAB Q 8 A DAA DAQ 0
6 REX-ORS AVQ ADB Q B A DVA DvQ D
7 REX-NOR S AVQ . ATB [¢) B A DVA DVQ D
NOTE:
1. + = Plus; - = Minus;A = AND; %= EX-OR;V = OR
ALU DESTINATION CONTROL™ ,
RAM Q REGISTER RAM Q
MICROCODE FUNCTION FUNCTION Y SHIFTER SHIFTER
MNEMONIC HEX " OUTPUT
te | 1s] 17 | 14 | cODE| SHIFT { LOAD | SHIFT| LOAD RAM,; | RAMs| Q, Qs
OREG HiLt|lL] el s X | NONE| NONE| F—Q F X X X X
NOP HliLt| o] H] 9 X | NONE] X | NONE F X X X X
RAMA HiL|H| L] A |NONE] F-B] X | NONE A X X X X
RAMF H]L|H|H] B |NONE| F»B]| X | NONE F X - X X X
Existing 2901
rRAMeD [ H|H| L] L| c |pown|Frr—as| bown]ar—a F F, N | Q INis | Functions
RAMD HiH| L{H|] D |DOWN|Fe—~B| X | NONE F Fy Nis | Qg X
RAMOU |H|H|H| L] E UP | 2F—B|- UP |20—Q F INg Fis | INg Oy
RAMU H|{H|H|H| F upP | 2Fr+B| X | NONE F No Fis X Qy
DFF L] L]t} o |NONE| D—B| NONE} F—Q F X X X X -
DFA LlL] L]l H] 1 |NONE| D—B | NONE| F=Q A X X X X
FDF Ll H| L] 2 |[NONE| F~B | NONE| D—Q F X X X X
FDA L{L|{H|H|] 3 |NONE| F4B | NONE| D—+Q A X X X X New Added
IDT49C402
XQDF LiH|L]lL] 4 X | NONE | DOWN|Q/2—Q F X X Q, INis | Functions
DXF LiH|L|H|] 8 |[NONE|D—B| X | NONE F X X Q, X |- :
XQUF LlH|H]| L] 8 X | NoNE| uwP |2a—Qf F X X INg Qs
XDF Li{H|H|{H| 7 X | NONE | NONE| D—Q F X x | x Qis
NOTE: . i

B = Register Addressed by B inputs.
UP Is toward MSB; DOWN is toward LSB.

1. X = Don't Care. Electrically, the shift pin is a TTL input intemally connected to a three-state output which is In the high-impedance state.
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INTEGRATED DEVICE

lDT490402/A/B 16-BIT CMOS MICROPROCESSOR SLICE

ABSOLUTE MAXIMUM RATINGS

CAPACITANCE (Ta= #25°C, f = 1.0MH2)

‘L4E D M 4425771 0003872 1

MILITARY AND COMMERCIAL TEMPERATURE RANGES.

TY9-17-51

|

P

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL| PARAMETER( CONDITIONS | TYP. | UNIT
- Terminal Voitage i =
Vi |WithRespectlo | 0510 +7.0 [-06t0 +7.0l V- Cn__ | Input Capacitanco V= OV 5 | FF
GND - . Couy | Output Capacitance Vour = OV 7 . pF
Operating NOTE: .
Ta Temperature 0to+70  |-85t0 +125| °C 1, This parameter Is sampled and not 100% tested. .
Temperature _ : S
Tous Under Bias -55t0 +125 |[-65t0 +135] °C
- Storage _ - o )
Tsra Temperature 5510 +125 [-65t0 +180| °C
Pr Pawer Dissipation 1.5 15 w . .
lour - | DC Output Current 50 50 mA -
NOTE: : : . i )
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- e - T
* INGS may cause permanentdamage to the device. Thisis astressrat- . . . -
Ing only and functional operation of the device at these or any other .
conditions above those indicated In the operational sections of this Lo
. specificationis notimplied. Exposure to absolute maximum rating con- o’
ditions for extended periods may affect reliability. - - B
DC ELECTRICAL CHARACTERISTICS . :
- - Ta=0°Clo +70°C Voo = 5.0V + 5% (Commercial) -
- Ta= -55°Cto +125°C Voo = 5.0V £ 10% (Military) L
SYMBOL PARAMETER TEST CONDITIONS MIN. | TYP.® | MAX. | UNIT
Viy tnput HIGH Leve! Guaranteed Logle High Level ¢ 20 - - v
Vie Input LOW Level Guaranteed Logio Low Level ) - - 0.8 v
™ Input HIGH Current Veo= Max.,Vin = Vco - 0.1 5 HA
" {input LOW Current Voo = Max., iy = GND - -0.1 -5 pA
v i lon = -300pA Vio Vee -
Vit Output HIGH Voltage e vm"‘;r i lon = ~12mA MIL. 24 | 43 - v
: oy = -15mA COM'L. 24 43 -
o, = 300pA - GND | Vic
Vo Output LOW Voltage \\;ﬁf f\hﬁd,:nérv._ o = 20mA MIL. ~ o3 |05 ] v
= (|
- ) oL = 24mA COM'L. - 03 0.5
Off State (High Impedance) =M Vo =V - | -0} -0
loz Output Current Voo = Max. Vo = Voo (Max) T o1 o] ™
los Output Short Circuit Current Vee = Min., Vour = OV &) -15 -30 - mA
NOTES: ) . -
1. For conditions shown as max. or min. use approprate value speciiied under Elsctrical Characteristics.
2. Typlcal values are at Voo = 5.0V, ++25°C ambient and maximum loading. ’ B
3. Not more than one output should be shorted at ane time, Duration of the short circuit tast should not exceed one second.
4, These Input levels provide zero nolse Immunity and should only be static tested in a nolse-fres environment, Guaranteed by design.
§8-6
v S—
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IDT45C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE -
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS (Cont’d)
Ta = 0°Cto +70°C Voo = 5.0V 5% (Commerclal)
T, = -65°Cto +125°C Vee = 5.0V £10% (Miliary)

Vic =02V
Vi = Voo -0V
SYMBOL . PARAMETER TEST CONDITIONS " MIN. | TYP? | mAX. | uNiT
Quiescent Power Supply Current Voo = Max, o h MIL. - 150 | 265
lccan S Inputs Ve € Ve, Vo < VLO mA
CP = H (CMOS Inputs) for = 0.0P = H covt | - 180 215
Voo = Max, MIL. - 80 135
locoL Qulsscent Power Supply Curmrent Vi < Vi, VIL < Vic . mA
CP = L (CMOS Inputs) fep=0,CP =L coM'L. - 80 1o |
Qulsscent Input Power Supply®) _ _ - MIL. - 03 06 mA/
feet Qunent {per Input @ TTL High) Voc = Max. Viy = 3.4V, ch 0 COML. — 03 05 input
Voo = Max. , MIL. - 20 30 A
lcco Dynamic Power Supply Current Vho $ Ve W € Vic Mtz
Outputs Open, OF = L COM'L. - 20 25
CP 50% Duty cycle B
@ Vio < Vin: Vi < Vie COM'L. - 135 190
ec Total Power Supply Current v Yoo oM mA
lcc = Max., fcp = z
Outputs Open, OE =1L MiL. - 145 265
CP = 50% Duty cycle -
Vi = 3.4V, V, =04V COM'L. - 145 200
NOTES:

5. lcor Is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out lccon, then dividing by the total number of Inputs.
6. Total Supply Currentis the sum of the Quiescent current and the Dynamic ctirrent (at either CMOS or TTL inputlevels). For all conditions, the Total Supply

Current can be calculated by using the following equation:
lee = lccan(COH) + Tecat (1 - CDy) + leor (Nt X D) + lecp (fer)

CDy = Clock duty cycle high period

Dy = Data duty cycle TTL high period (Vin = 3.4V)
Nt = Number of dynamic Inputs driven at TTL levels
fcp = Clock Input frequency

CMOS TESTING CONSIDERATIONS

Speclal test board conslderations must be taken into account
when applying high-spesd CMOS products to the automatic testen-
vironment. Large output currents are belng switched In very short
periods and proper testing demands that test set-ups have mini-
mized inductance and guaranteed zero voltage grounds. The tech-
niques listed below will assist the user in obtaining accurate testing
results:

1) All input pins should be connected to a voltage potential during
testing. If left floating, the device may oscillate, causing improper
davice operation and possible latchup.

2) Placement and value of decoupling capacitors Is critical. Each
physical set-up has different electrical characteristics and it Is
recommended that various decoupling capacitor sizes be ex-
perimented with. Capacitors should be positioned using the
minimum lead lengths. They should also be distributed to
decouple power supply lines and be placed as close as possible
to the DUT power pins.

3) Device grounding is exiremely critical for proper device testing.

The use of multi-layer performance boards with radial decou-
pling between power and ground planes Is necessary. The

ground plane must be sustained from the performance board to-

the DUT Interface board and wiring unused interconnect pins to
the ground plane is recommended. Heavy gauge stranded wire
should be used for power wiring, with twisted pairs belng recom-
mended for minimized inductance.

4) Toguarantes data sheetcompliance, the input thresholds should
be tested per inputpin ina static environment. To allow for testing
and hardware-Induced noise, IDT recommends using Vi < OV
“and Viy = 3V for AC tests.
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VIIV\{TEGRATED DEVICE

IDT49C402/A/B 16~BIT CMOS MICROPROCESSOR SLICE

L4E D WN 4825771 0003874 5 BN

- MILITARY AND COMMERCIAL TEMI-;‘ERATURE RANGES

T-49-/7-5/

IDT49C402B T CYCLE TIME AND CLOCK CHARACTERISTICS ~
AC ELECTRICAL CHARACTERISTICS S - MIL® | cowL | uNIT
(Military and Commercial Temperature Ranges) Read-Modify-Write Cycle (from
The tables below specify the guarantesd performance of the selection of A, B reglsters to end ns
IDT49C4028 overthe -55°C 0 +125°Gand 0°Cto +70°Ctem- of oyole) :
perature ranges. Alltimes are In' nanoseconds and are measured Maximur Clock Frequency to o
atthe 1.5V signal level. The inputs switch between 0V and 3V with™ shift Q {(§0% duty cycle, MHz
signal transition rates of 1V per nanosecond. All outputs have maxi- | = C320rE32)
mum DC current loads. S T -, * Minimum Clock LOW Time ) ns
' LT T T Minimum Clock HIGH Time 9 ns
o - . Minimum Clock Period 20 ns
COMBINATIONAL PROPAGATION DELAYS ™ ¢, = s0pF :
- : : TO OUTPUT .
FROMINPUT | MSS = 1) (MSS = H) . AM, Q.
] GF Fis OVR Catts AM s Qs UNIT
MIL [ COM'L.] MIL. | COM'L.| MIL. | COM’L.| MIL. j COM’L.| MiL. COM'L. COM’L,| MIL.|COM'L.
A, B Address 3N 28 29 28 31 28 31 28 28 .32 29 - - ns
D ’ 26 23 23 21 23 21 25 2 22 24 23 - - ns
Cq 22 20 — - 20 18 19 17 15 20 18 17 - - ns
lo, 1.2 28 26 24 2 28 26 27 25 23 26 26 24 - - ns
l3.4.5 28 | 26 2 21 27 25 27 26 25 23 - - ns
lo.7.8.0 20| 18 - - - = - ~ |16 14 | 16} 14 | ns
A Bypass - .
AU(=AX, | 24| 22 | - - - - - - 1=y -1-1 - ns
1XX, 3XX) : : - -
Clock _4 27 25 25 22 26 24 27 25 27 25 20 18 ns
SET-UP AND HOLD TIMES RELATIVE TO CLOC INPUT)
cr: L
SET-UPTIME SET-UP TIME HOLD TIME
INPUT BEFORE H—L BEFORE L—H AFTER L—H UNIT
MIL. COM'L. COM'L. MIL. COM'L. MIL. COM'L.
A, B Source Address 10 T @ 20,9 + TPWLH 2 1 ns
B Destination Address - 10 Do not change (2 2 1 ns
‘D - - - - 12/228) 10/20 (8} 2 1 ns
Cn = - 16 14 [ 0 ns
lo.1.2 : - - 26 24 0 0 ns
13,46 - - 26 24 0 0 ns
ls.7.08 B 10 Do not change (2) 0 0 ns
RAMo, 15.Qo. 15 ° - | - l 12 I 10 0 o] ns
NOTES:

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

3. Sourceaddresses mustbe stable priorto the H —+ Lransitionto allow time to access the source databefore the latchesclose. The A address may thenbe

changed. The B address could be changed if itis nota destination; l.e., if data s not belng written back Into the RAM. Normally A and B are not changed

during the clock LOW time.

4, The set-up time prior to the clock L+ H transition Is to allow time for data to be accessed, pa

ssed through the ALU and retumedtothe RAM. ltincludes alf

the time from stable A and B addresses tothe clock L— H transition, regardless of when the H — L. fransition occurs. TPWLIs the minimum clack Low

time,

o

. Guaranteed by design.

5. Firstvalue is direct path (DATA, — RAM/Q Register). Second value Is Indirect path (DATAy — ALU —+ RAM/Q Register).
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Fna.

INTEGRATED DEVICE ) 7ll+E D W '4525'??]; DDDBB?S ?m

.1DT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE

IDT49C402A - : L " CYCLE TIME AND CLOCK CHARACTERISTICS
AC ELECTRICAL CHARACTERISTICS oo MIL® | com’L| uNiT
{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 28 24 | ns
IDT49C402A overthe -55°C to +125°Cand 0°Cto +70°Ctem- of cyole) :
perature ranges. Alltimes are in nanoseconds and are measured Maximum Clock Frequency to oo -
atthe 1.5V signal level. The inputs switch between OV and 3V with - | shift Q (50% duty cycle, . 3 41 MHz
slgnaltransitionrates of 1V per nanosecond. Alloutputs have maxi- 1=C320rE32) - : : :
mum DC cumrent loads. | - . . Minimum Clock LOW Tima 13 1 ns
) ' U, Minimum Clock HIGH Time 13 11 ns
T i i - e Minimum Clock Period 36 31 ns

- COMBINATIONAL PROPAGATION DELAYS " ¢, = sopF

_ TO OUTPUT . ,
FROM INPUT - MSS = H; . ) RAM .
e v | "EEY | e " 'zavn Cn+1o F=0 | pam, ::5 | unir
MIL | com'L.| MIL. | comL.| MiL. | com'L.| MIL. | com'L.| MIL. jcowL| miLicomL miL.|comL| miLlcome|
A, B Address 41 37 |3 | 3 | 4 37 | M 37 | 87| 34 |41] 37 |40 36 -|. - ns
D 32| 20 | 20| 26 [ 20| 26 |31 |-28 |27 | 25 | 32| 29 |28} 26 | - | - ns
Cn 28 | 25 - - 26| 24 | 25| 23 | 20| 18 [ 20] 28 | 23| 21 - - ns
fo.1.2 35 32 [ | 27 |35} 32 |34} 31 20| 26 [ 3sf 32 {30]| 27 -1 - ns
l3,4,5 351 32 |28 | 26 | 3] 3 34| 31 27| 25 |'35| 32 [28)] 26 - - ns
ls.7.8.9 25 23 - . . = - = — — e = 20 18 20| 18 ns
A Bypass
ALU (1 = AXX, | 30 27 - - - - - - - - - - - - - - ns
1XX, 3XX) ) : .
Clock _4— 34 | 31 31 28 | 33| a0 | 3| 3t 30 | 27 | 34] 31 |34 3t 25| 23 ns

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

"L - A
. SET-UP TIME HOLD TIME SET-UP TIME - HOLD TIME
INPUT BEFORE H—L AFTERH—L BEFORE L—H AFTER L—H uNIT
MIL. COM'L. MIL. coM'L. mi.’ | comL | miL COM'L.

A, B Source Address 1 10 2® 1@ 21, 10 + TPWL® 2 1 ns
B Destination Address 11 10 Do not change (2) 2 1 ns
D - - - - 12/22 ) 10/20 & 2 1 ns
Cn — = - - 17 15 0 0 ns
fo,1,2 ' - - - - 28 25 0 0 ns
I3,4.5 ) - - - - 28 25 0 0 ns
ls.7.8.9 11 10 Do not change @) 0 0 ns
RAMo, 15, Qo. 15 - - - 1 = 1T 1 11 0 "o ne

HOTES:

1. Adash indicates a propagation delay or set-up time constraint does not exist.

"2 Cerlaln signals must be stable during the entire clock LOW time to avold erroneous operation.

3. Sourceaddresses mustbestable priortothe H — Ltransitionto allowtime to access the source data before the latches close, The A address maythenbe
changed. The B address could be changed ifitis nota destination; i.e., it data is not being written back into the RAM. Normally A and Bare not changed
during the clock LOW time,

4. Theset-up time priorto the clock L—+ H transition is to allow time for datato be accessed, passed through the ALY and returned to the RAM. Inncludes all
the time from stable A and B addresses to the clock L—+ H transition, regardless of when the H— L transftion accurs.

5. First value is direct path (DATA — RAM/Q Reglster) Second value Is indirect path (DATAN —+ ALU —+ RAM/Q Register).

8. Guaranteed by design.
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* IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE

INTEGRATED DEVICE

L4E D

B 4825771 000387 9 M

MILITARY AND COMME!

RCIAL TEMPERATURE RANGES

T249-17-5 1

CHARACTERISTICS

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

2,
3.

during the clock LOW time.

6. Guaranteed by design.

. The set-up time priorloth

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

, First value is direct path (DATA;y — RAM/Q Register). Second value is Indirect path (DATAy —+ ALU —+ RAM/Q Hegister)_f

Certain signals must be stable during the entire clock LOW time to avold erroneous operation.

Sourceaddresses mustbe stable priortotheH —+L
changed. The B address could be changed if itis nota

transition to allowtime to access the source databefore the

o clockL— Htransition s to allowtime for datato be accessed, passed through the ALU andretumed tothe RAM.

IDT49C402 See T w778 CYCLE TIME AND CLOCK :
AC ELECTRICAL CHARACTERISTICS o MIL® | cOM’L.| UNIT
(Military and Commercial Temperature Ranges) Read-Modify-Write Cycle (from : N
The tables below specify the guaranteed performance of the Selecﬁlon of A, B registers to end ‘60 - 48 | ns
IDT49C402 over the -55°C to +125°Cand 0°Cto +70°Ctem- of oycle) - . -
perature ranges. All times are in nanoseconds and are measured Maximum Clock Frequency to ’ e :
at the 1.5V signal level. The Inputs switch betwsen QV and 3V with shift Q (80% duty cycle 20 21 | MHz
signal transition rates of 1V pernanosecond. All outputs have maxi- | = C320r £32) : : :
mum DC current loads. - : Minimum Clock LOW Time 30 30 ns
: Minimum Clock HIGH Time 20 20 ns
oLk T L R Minimum Clock Period 50 48 ns
COMBINATIONAL PROPAGATION DELAYS (1) CL = S0pF o ’
. : . TO OUTPUT i
FROMINPUT (MSS = 1) ~ (mMss=H) "1 RAMqg Q, _
\ G, P " Fys OvR Cnsto . F=0 RAM,¢ Qs uNIT
© [ |comr| miL. |cowL.| MIL. | com'L.| MIL. | COM'L.| MIL. |COM'L.| MILICOM'L.| MIL.|COM'L.| MIL.|COM'L.
A, B Address 52 47 47 42 62 47 47. 42 38 34 52 47 | 44 40 - - | ' ns
D 5| a2 | 34| 3t |3 | 3 |34 31 |27 ]| 256 | 35| 32 |28| 26 | -} - ns
Cn - 29 26 - - 29 26 27 25 20 18 29 26 23| 21 - - ns
lo.1.2 M1 37 30 27 41 37 38 35 29 26 41 37 30 27 - - ns
la.45 40| 36 | 28| 26 | 40| 3 |37 | 34 |2r | 26 |40| 36 28] 26 -1 - ns
le.7.8.0 26| 24 - = = - - - - - | -] - {2 18 | 20| 18 ns
A Bypass - .
ALU(l = AXX, | 30 | 27 -1 - - - - - - - | -] - -1 - -1 - ns
1XX, 3XX) .
Clock _4 42| 38 | 41| a7 42| 38 {41 | 37 | 30| 27 | 42| 88 | 41| 37 | 26 23 ns
SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT)
CP:. 5 . ﬁ .
SET-UP TIME HOLD TIME SET-UP TIME HOLD TIME
INPUT BEFORE H—L AFTER H—L BEFORE L—H AFTER L—H UNIT
) MIL. COM’L. MIL. COM'L. MIL | COM'L. MIL. COM’L.
A, B Source Address 20 18 28 1@ 50, 20 + TPWL® 2 1 ns
B Destination Address 20 18 : Do not change (2 2 1 ns
D = — - - 30/406) 26/36 (%) 2 1 ns
Cn - - - - 35 32 . 0 [} ns
lo1.2 - - - - 45 4 0 0 ns
13.4,6 - - - - 45 4 0 0 ns
ls.7.8.2 12 11 - Do not change (2} 0 0 ns
RAMo. 15, Qo, 15 = - - I L= 12 l 11 0 0 ns
NOTES: . s

latches close. The A addressmay thenbe
destination; I.e.. if data is not being written back into the RAM. Normally A and 8 are riot changed

Itincludesall
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INTEGRATED DEVICE 14 D W '-IBES??r]: 0003877 0 M

L . . N
IDT49C402/A/B 16-BIT CMOS MICROPROCESSOR SLICE’ " MILITARY AND COMMERCIAL TEMPERATURE RANGES i
' - : . A - < ! ;
IDT49C402B : AC TEST CONDITIONS - ‘{Ci—/ 7-S1 a3 :
OUTPUT ENABLE/DISABLE TIMES input Pulse Levels R - GNDto3.0v 2
(CL = 5pF, measured to 0.5V change of Voyr In nanoseconds) Input Rise/Fall Times - - : - 1V/ns >
ENABLE DISABLE Input Timing Reference Levels S K- o -
INPUT | OUTPUT " " Output Reference Levels : K 1.5V - B
ML I COML. MIL. l COMI; Output Load : CIR ... *- -See Figure 1
X 65 ; : —

IDT49C402A

OUTPUT ENABLE/DISABLE TIMES
(C. = 5pF, measured to 0.5V change of Voyy In nanoseconds)

o W S ARSI A0S

ENABLE DISABLE J
INPUT | OUTPUT [~ com | miL | comL
OE Y 22 20 20 18

IDT49C402 : o IR " =
OUTPUT ENABLE/DISABLE TIMES TEST LOAD CIRCUIT - o
(CL = 5pF, measured to 0.5V change of Voyr In nanoseconds) LT ;'Voc : ) e
) ENABLE DISABLE ) . : ’

INPUT | OUTPUT i | comL | wiL | comL| I

Ot Y 25 23 25 | 23 ' -

o Pulse i )
Generator b.u.T.

Ry

INPUT/OUTPUT INTERFACE CIRCUIT

ESD
PROTECTION

—— )
INPUTS —DO—
- R

Flgul;e 2, Inﬁut Structure (All Inputs) Figure 3. Output Structure

Figure 4. Output Structure
{All Cutputs ExceptF = 0) . N (F=0)

E
)
i
e
H
E
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INTEGRATED DEVICE

1.'-IE D

IDT490402[AIB 16-BIT CMOS MlCROPROCESSOR SLICE

- H&ES??]: DDDBB?B 2 -

MILITARY AND COMMERCIAL TEMPERATURE RANGES

e

CRITICAL SPEED PATH ANALYSlS

- Critical speed paths are for the IDT49C402A versusthe equwa-.
lent bipolar circuit implementation usmg four 2901Cs and one

2802A is shown below.

The IDT49C402A operates fasler than the theoretncally achlev-
able values of the discrete bipolar implementation. Actual speed
values for the discrete bipolar circuit will Increase due to on-chlp/

kg .7:5/

i

i 38

§ e

S AR e

AT

s

off-chip circuit board delays k -
TIMING COMPARISON: IDT490402A VS 2901 C w/2902A
. ; .- . DATA PATH DATA PATH
: P1g‘-{ngTEM : (Cow’L) (ML) UNIT
b , ABADDR +F =0 | ABADDR— RAMy 1s | ABADDR—+ F=0 | ABADDR— RAM,,,,
Four 2001Cs + 2802A 271 271 2835 =835 ns
IDT49C402A © g7 36 M - 40 ns
Speed Savings 34 35 425 435 ns
TIMING COMPARISON IDT49C402 vs 2901C w/2902A T . 3
. . . N DATA PATH DATA PATH
16-BIT - L COM'L. - % s
1P SYSTEM ¢ ) (ML) uNIT
AB ADDR SF=0 | ABADDR—+RAM; 15| ABADDR— F=0. | ABADDR—+ RAM, s
Four 2901Cs + 2902A 4 27t 2835 2835 ns
IDT49C402 : - v AT - . 40 62 44 ns
:. | Speed Savings 24 31 31.5 39.5 ns
ORDERING INFORMATION
DT 20000X X _X X
Device Type  Speed  Pdckage _ Process/
Temperature
BLANK Commerclal o
(@°Cto +70°C)
B Mary - . - PO
. (~55°Cto +125°C)
Compliant to MIL-STD-BSS Class B
XCc . SHRINK-DIP Sidebraze :
J ) PLC :
L Leadless Chip Carrier (50 mill centers) - -
= XL Leadless Chip Carrier (25 mil centers)
G Pin Grid Array
-PG Plastic Pin Grid Array
- 1 QE Ceramio Quad Flatpack (26 mil oenters)
BLANK Standard Speed
A High-Speed
B Very High-Speed
: I'49c402  16-Bit Micropracessor Slice
§8-12
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