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29 F01 Connection Diagrams

Y
4-Bit Bipolar Microprocessor Slice A1} %|oE
4,7 [38] v
Description lEN 38Yz
The 29F01 is a 4-bit high-speed bipolar microprocessor slice. It features a Ao[ 4] [37] v,
16-word by 4-bit dual-port Random Access Memory (RAM), a high-speed 1[5 ] [36] vo
8-function Arithmetic Logic Unit (ALU) and associated shifting, decoding i
and multiplexing circuitry. The microinstruction word consists of three to[8] sfe
groups of three bits that respectively control ALU operand source, ALU A [34] ovR
function and ALU result destination. Width of the data path may be RAM;[E ] 3] c,. 4
increased by cascading with either ripple or full lookahead carry. Data _
outputs are 3-state for maximum versatility. Four status flag signals, RAMo[ 9] 2]G
carry, overflow, zero and sign, are provided by the ALU. The Ve [10] [31]Fs
microprocessor slice is compatible with Fairchild Advanced Schottky TTL o[ 30] Gnd
(FAST) devices and can be used along with FAST parts in
microprogrammed systems to minimize cycle times. 1o [1Z] 2[Cn
||E Eh
tz[14] [27]1s
* Isoplanar FAST Technology
¢ Plug-in Replacement for Standard 2901 C Version cp[ts [2811s
* 20% to 30% Faster than Standard 2001 in Most 1] [75] Do
System Configurations Bo[7] 23] D
By|18 EDZ
B 73] 225
Ordering Code: See Section 5 Ba[20] [21] o
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Input Loading/Fan-Out: See Section 3 for U.L. definitions

29F01

29F(U.L)
Pin Names Description HIGH/LOW
Apg-Az A Address Inputs 0.5/0.375
Bo-Bs B Address Inputs 0.5/0.375
lo-lg Instruction Control Lines 0.5/0.375
Qg Q3 Shift Lines 0.5/0.375
RAM,, RAM; Shift Lines 0.5/0.375
Dy-Ds Direct Data Field 0.5/0.375
Yo-Ys Data Outputs 25/12.5
OE Output Enable 0.5/0.375
P Carry Propagate Output 25/125
G Carry Generate Output 25/12.5
OVR Overflow 0.5/0.375
F=0 ALU Operation Output 25/12.5
Fa Most Significant ALU Output Bit 25/12.5
(o Carry-in 0.5/0.375
Cnis Carry-Out 0.5/0.375
CP Clock 0.5/0.375
ALU Logic Functions
Is43 | Function P G Cn-a OVR
0 R+S P3P2P1Pg G3+ P3Gz +P3P2G1 + PaP2P1Go Ca Ca¥ Cs
1 S-R -4———————— Same as R+S equations, but substitute R, for R, in defintions ———————
2 R-S ~-—————————— Same as R+3 equations. but substitute S, for S, in definitions ———p-
3 RVS LOW P3P2P1Pg PaP2P1Po+Ch P3P2P1Pg + Cn
4 RAS LOW G3+Go+G1+Go G3t+Ga~G1+Gop+Cn | G3+G2+Gi1+Gog+Cn
5 AAsS LOW Same as R A S equations, but substitute R for R in definitions
6 R¥S - Same as R¥ S, but substitute R, for R, in definitions —
7 | FWS | GovGetGitGol  GatPaGat+PaPaGi-PaPopipy | SiLTiGe HRag See note
Note: P;+GzP1+G2G1P1+G2G1GoCn % P3-G3P2+G3G2P1 + Galiz G Po - G1G281GoCn! - = OR
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Block Diagram

8 I 7 l 6 5 l 4 l 3 2 ] 1 I [
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a—>] RAMp RAM SHIFT RAM; [t—
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‘A" (READ) " cp v
ADDRESS :> A" ADDRESS
RAM F o
. 16 ADDRESSABLE REGISTERS
Q REGISTER
(READ/WRITE) '8 ADDRESS
ADDRESS cP
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' I
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29F01

Source Operand and ALU Function Matrix

oz Octal ] 1 2 3 4 5 6 7
c g ALU
v Source | A, Q A. B 0,Q 0,8
a 3aw . . , . O.A D, A D.Q D, 0
! Function
Ch =L A+Q A-B Q B A D+A D+Q D
0 R Plus $
Ch=H A-Q+1 A+B-1 Q+1 B+1 A1 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 Q-D-1 -D-1
1 S$ Minus R
Ch=H Q-A B-A Q B A A-D Q-D -D
Cn=L A-Q-1 A-B-1 -0-1 ~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 AvVaQ AVB Q B A DVA Dva D
4 R AND S AANQ AAB o 0 0 DAA D AQ 0
5 RAND S AAQ AAB Q B A Daa B rao o
6 R EX-OR S ANQ AMB Q B A DY A DvQ D
7 R EX-NOR S A% Q A% B ) B a DV A D0 )

+ = Plus. - = Minus: V = OR; A = AND # = EX-OR

ALU Function Control ALU Source Operand Control
ALU Source
Mi
Micro Code ALU cro Code Operands
QOctal Function Symbol Octal
Mnemonic| 's [ ['3 | code Mnemonic| 'z | 't | o Code | ® s
ADD Lt |t 0 R Plus S R+S AQ L L L 0 A Q
SUBR L|L |H 1 S Minus R S-R AB L L H 1 A B
SUBS L|IH]L 2 R Minus S R-S zQ L H L 2 o] Q
OR LIHIH 3 RORS RvS z8 L H H 3 (0] B
AND HiL L 4 R AND S RAS ZA H L L 4 (0] A
NOTRS H|L|H 5 |RANDS RaAS DA H [ L H 5 D A
EXOR HIHI]L 6 REX-ORS |R+S DQ H H L 6 D Q
EXNOR H|lH]|H 7 R EX-NOR S| R+5S Dz H H H 7 D (0]
Detfinitions (+ = OR) Logic Functions for G, # Cn-4, and OVR
Pg=Ro + S0 Go = RoSo The four signals G. P, Cn-4. and OVR are designed to
P =R1 + 51 G1 = RiSt indicate carry and overflow conditions when the 29F01 is
P2=Rx+ 52 G2 = R2S2 in the add or subtract mode. The table below indicates the
P3=R3+ S3 G3 = R3S3 logic equations for these four signals for each of the eight
Cs = Gy + P3G2 + P3P2G1 + P3P2P1Gg + P3P2P1PoCn ALU functions. The R and § inputs are the two inputs
Ca = Ga + P2G1 + P2P1Go + P2P1PgCn selected according to the ALU source operand code.
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ALU Destination Control

Micro Code Fu?.::fon an?::gh Y siﬁmr Shgler
wnemonic | 18117 | 16 gz;“e' Shift Load Shift Load | OUU' | gam, |RAM; | @ | o
QREG L|L]L 0 X None None F—-Q F X X X X
NOP LIL]H 1 X None X None F X X X X
RAMA LiH|L 2 None F-B X None A X X X X
RAMF LIH]|H 3 None F—-B X None F X X X X
RAMQD HlL (L 4 Down | Fi2—8 | Down | Qi2-aQ F Fo N3 | Qo IN3
RAMD H L |+ 5 Down | F/2—-B X None F Fo Ns | Qo X
RAMQU HlH]|C 6 Up oF - B Up 20-Q F INg F3 INo | Qs
RAMU H|H|H 7 Up oF - B X None F INo Fa X s

H=HIGH Voltage Level
L=LOW Voltage Level
X =Immaterial

B = Register addressed by B Inputs
Up is toward MSB
Down is toward LSB

DC Characteristics over Operating Temperature Range (unless otherwise specified)

29F
Symbol Parameter Min Typ  Max Units Conditions
loe Power Supply Current 250 mA Voo =Max
AC Characteristics: See Section 3 for waveforms and load configurations
Military Commercial
29F 29F 29F
Ta= +25°C Tar Vee= Ta Voo =
Symbol Parameter Vee=+5.0V Mil Com Units
C_ =50 pF C =50pF | C_=50pF
Min Typ Max | Min Max Min Max
frnax Maximum Clock Frequency 25 25 MHz
tpLH Propagation Delay 45.0 45.0 ns
tenL AorBtoY 45.0 45.0
toLn Propagation Delay 46.0 46.0 ns
tpHL AorBtoF, 46.0 46.0
thLH Propagation Delay 47.0 47.0 ns
teHL AorBtoC,,, 47.0 47.0
teLH Propagation Delay 43.0 43.0 ns
toHL AorBtoGorP 43.0 43.0

4574



29F01

..,

AC Characteristics (Cont’d)

Military Commercial
29F 20F 29F
TA= +25°C TA' VCC= TAv VCC=
Symbol Parameter Veg= +5.0V Mil Com Units
C_ =50pF C_ =50pF C, =50pF
Min Typ Max | Min Max Min Max
tpin Propagation Delay 55.0 55.0 ns
tpHL AorBtoF=0 55.0 55.0
tpLH Propagation Delay 50.0 50.0 ns
tF'HL A or B to OVR 50.0 50.0
toLH Propagation Delay 48.0 48.0 ns
tenL A or B to RAM 48.0 48.0
teLH Propagation Delay 34.0 34.0 ns
thHL DtoY 34.0 34.0
teLn Propagation Delay 40.0 40.0 ns
lPHL D to F3 40.0 40.0
tpLH Propagation Delay 34.0 34.0 ns
tpHL DtoCph,4 340 340
tpLh Propagation Detay 32.0 320 ns
tpuL DtoGorP 320 32.0
teLH Propagation Delay 420 420 ns
tPHL D tO F = 0 420 420
toLH Propagation Deilay 35.0 35.0 ns
teHL D to OVR 35.0 35.0
thin Propagation Delay 31.0 31.0 ns
tpHL D to RAM 31.0 31.0
tpLn Propagation Delay 24.0 240 ns
tpHL C,toY 240 24.0
thLn Propagation Delay 34.0 34.0 ns
tPHL Cn to F3 34.0 34.0
tpLn Propagation Delay 24.0 24.0 ns
tpHL C,toC 4 240 240
tpLn Propagation Delay 38.0 38.0 ns
teHL C,to F=0 38.0 38.0
teLH Propagation Delay 26.0 26.0 ns
tenL C, to OVR 26.0 26.0
tpLH Propagation Delay 20.0 29.0 ns
tenL C, to RAM 290 29.0

e
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AC Characteristics (Cont’d)

Military Commercial
29F 29F 29F
Ta= +25°C Ta Vo= Ta, Voo =
Symbol Parameter Vee=+50V Mil Com Units
C_ =50pF C_=50pF C_=50pF
Min Typ Max | Min Max Min Max
teLH Propagation Delay 39.0 38.0 n
tPHL |0'1V2 toY 39.0 39.0 s
tpLH Propagation Delay 43.0 43.0 n
tppL los2 10 Fg 430 43.0 s
tpLH Propagation Delay 390 39.0 ns
tpuL lo12t0 Cpyyg 39.0 39.0
ten Propagation Delay 44.0 44.0 ns
tPHL |0'1_2 to G or —ﬁ 440 44.0
teLH Propagation Delay 49.0 49.0 n
tPHL 10‘1.2 to F=0 49.0 49.0 s
thLH Propagation Delay 44.0 440 n
tPHL |0‘1‘2 to OVR 44.0 44.0 s
thLH Propagation Delay 40.0 40.0 ns
tonL lp12 to RAM 40.0 40.0
tpLH Propagation Delay 41.0 41.0 hs
tPHL |3’4'5 toY 41.0 41.0
teLH Propagation Delay 39.0 39.0
tenL l345to Fy 39.0 39.0 ns
tpLH Propagation Delay 45.0 45.0 n
tonL 3450 Cnys 45.0 45.0 s
toLH Propagation Delay 420 42.0 ns
tPHL |3,4,5 to G or P 42.0 42.0
teLH Propagation Delay 48.0 48.0
tonL l345to F=0 48.0 48.0 ns
teLn Propagation Delay 50.0 50.0
tonL 345 to OVR 50.0 50.0 ns
tpLH Propagation Delay 38.0 38.0 ns
tPHL l3’4'5 to RAM 38.0 38.0
toLn Propagation Delay 24.0 24.0 ns
tpHL lg7gto Y 24.0 24.0
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AC Characteristics (Cont’d)

Military Commercial
29F 29F 29F
TA = +25°C TA! VCC = TA! VCC =
Symbol Parameter Vee= +50V Mil Com Units
C_ =50pF C_=80pF | C_ =50pF
Min Typ Max | Min Max Min Max
LK Propagation Delay 30.0 30.0 ns
tPHL '6.7,8 to RAM 30.0 30.0
tpLH Propagation Delay 32.0 32.0 ns
tpHL lg75 10 Q 32.0 32.0
teLH Propagation Delay 37.0 37.0 ns
teHL CPtoY 37.0 37.0
tpLH Propagation Detay 410 41.0 ns
tphL CP to F3 41.0 41.0
teLH Propagation Delay 39.0 39.0 ns
tpHL CPtoCh,a4 39.0 39.0
teLH Propagation Delay 42.0 42.0 ns
tPHL CP to G or ﬁ 420 42.0
thLH Propagation Delay 51.0 51.0 ns
tpHL CPto F=0 51.0 51.0
teLH Propagation Delay 45.0 45.0 ns
teHL CP to OVR 45.0 450
teLH Propagation Delay 37.0 37.0 ns
teuL CP to RAM 37.0 37.0
toLH Propagation Delay 23.0 23.0 ns
tpHL CPto Q 23.0 23.0
tpLH Propagation Delay 28.0 28.0 ns
tpuL A to Y Bypassing ALU 28.0 28.0
terz Output Enable Time 15.0 15.0 ns
tPLZ 6? toY 15.0 15.0
tpzn Output Enable Time 13.0 13.0 ns
tPZL OE to Y, CL=5 pF 13.0 13.0
tpzH Output Disable Time 38.0 38.0 ns
tPZL ﬁ toY 38.0 38.0
tenz Output Disable Time 19.0 19.0 ns
tpLz OEtoY,C =5 pF 19.0 19.0
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AC Operating Requirements: See Section 3 for waveforms

Military Commercial
29F 29F 29F
TA =+ 25°C TA, VCC = TA! VCC= .
Symbol Parameter Veg= +5.0V Mil Com Units
Min Typ Max | Min Max Min Max
Setup Time
ts Before HL A or B Source to CP 1o 11.0 ns
Hold Time 0
ty After LH A or B Source to CP 0
t; Before HL Setup Time 11.0 11.0
t; Before LH B Destinations to CP Do not change* Do not change* ns
t, After HL Hold Time Do not change* Do not change*
t, After LH B Destinations to CP 0 0
Setup Time
ts Before LH D to CP 230 23.0
ns
Hold Time
ty After LH D to CP 0 0
Setup Time
ts Before LH C, to CP 15.0 15.0
ns
Hold Time
t, After LH C, to CP 0 0
t, Before LH | Setup Time 25.0 25.0
|o_1 2 to CP
’ ns
Hold Time
t, After LH lg.15 to CP 0 0
t, Before LH | Setup Time 37.0 37.0
l345 to CP
4 ns
Hold Time
t, After LH I 45 to CP 0 0
ts Before HL Setup Time 4.0 4.0
ty Before LH ls75 to CP Do not change* Do not change* ns
t, After HL Hold Time Do not change* Do not change*
th After LH IG,?,B to CP 1.0 1.0

*Once the HIGH-to-LOW CP transition occurs, no change is aliowed untit the CP is again HIGH.
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Military | Commercial

A=+ A Voo = As VCC= '
Parameter Vee= +50V Ml | “com | Units

X Min Max | Min Max
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tu(H) CP Pulse Width
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