Signetics

FAST Products

FEATURES
+ 5-bit address generator (32 micro-
instruction addressability)

+ Two subroutine branching capability

Interrupt branching

- Cascadable for increased
addressing

« Direct branching over full address
range

DESCRIPTION

FAST 74F838

Microprogram Sequence

Preliminary Specification
TYPICAL SUPPLY CURRENT
YR | TYPCAUhuax (TOTAL)
74F838 90MHz mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vee = 5V£10%; T, = 0°C to +70°C
20-Pin Plastic DIP N74FB38N -
20-Pin SOL N74F838D

The 74F838 Microprogram Sequence INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Controller generates addresses to access
instructions from a microprogram memory.

This high speed device provides an effi-
cient means of controlling the flow through
a microprgram by providing a powerful set
of sequencing functions.

In addition to providing branching facility
over the entire address range, the device
also supports two subroutines and an inter-
rupt level.

The 74F838 can directly address up to 32
micro-instructions: two or more of these
devices may be cascaded for increased
addressing. For example, two devices can
address 1K and three devices can address
up to 32K of program storage.

Combined with memory, the 74F838form a

powerful control section for CPUs and 11O
controllers.

PIN CONFIGURATION

PINS DESCRIPTION P;,l:;(I}IJ.CI;&V Lg,%?{‘,/&;'xE
JS0 - JS4 ;l-t.;mb‘;rtate inputs 110/1 .0 EA@'\A;
JMP Jump input 1.011.0 20pA/0.6mA
SUBO, suB, Su;routine inputs 1.01.0 20uA/0.6mA
NT Interrupt input 1.01.0 20uA/0.6mA
cP Clock input 7 j 1.0/1.0 200A/0.6mA
cl Cascade In input 1.0/1.0 20uA/0.6mA
RESET Reset input 1 1.0/1.0 20uA/0.6mA
PS,- PS, | Presentstateoutputs © isou0 | aomAzamA
CcO Cascade Out output 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

MICROPROGRAM
v 4 320 . BEQUENCE
! ' I I 1 I > CP  CONTROLLER
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? —450s vl
s —Jsus 32 P meser
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1 17
TOP VIEW .
Ve = Pin 20
GND = pin 10
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Signetics FAST Products

Preliminary Specification

Microprogram Sequence Controller

FAST 74F838

PIN DESCRIPTION

PIN NO.| SYMBOL | TYPE FUNCTION DESCRIPTION
s | JS T - o - o
4 JS1 Address on these inputs is transferrad to the PSy-PS, outputs if the JMP input is
3 Js, Input | Jump State |High or the SUB, or SUB, inputs change from Low to- -High. These inputs are
2 JS ignored if neither’ of the above conditions is true.
3
1 Js,
On a Low to-High transition, the Present State address (PS -PS,) plus oneis saved
SuB, | ot | Subroutine |Mernally as a return address, and address on pins JS; dg wil be transferred to
SUB P the PS-PS, outputs . On a High-to-Low transition, the saved return address state
! will be enabﬁed onto the PS PS outputs.
9 JMP Input Jump When JMP is High, the next state address will be JS —\E
o T - On a High-to-Low transition, the next address to appearon the PS,-PS,output is
saved internally as a return address and PS-PS, are forced to all ones. if this
11 INT Input Interrupt  |feature is used, a micromode jump would normall_l%rbe stored at state address
11111, SUB or SUB, inputs are ignored when is Low. On a Low-to-High
R ) ___|transition, lhe saved return address state is enabled onto the PS -PS, outputs.
6 cP Input Clock This clock determines the sequence rate of the controller.
12 | RESET | Input |  Reset When Low, all internal registers and PS,-PS, are set to zeros.
This input should be tied to V.. . for the Ieast slgnmcant device.
Cl .G . .
19 Input | Cascade In For all other devices, Cl is connected to CO of the previous device.
~_[This signal is connected to Cl of the next device. One device permits 32 states: two
] 18 | f’o ] Output | Cascade Out devices allow 1024 states; three devices allow 32,768 states.
13 F’SO
14 PS,
15 PS, Output | Present state | The address of the present state.
16 Ps,
17 PS,
March 10, 1989 6-804
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Microprogram Sequence Controller

FAST 74F838

LOGIC DIAGRAM

> o
INCREMENT |
Cl———p
SUB
M Return address
(SRA o)
MUx L X LATCH | > PSO- PS4
SUB
M Return address
(SF!A1 )
INTERRUPT
) Return address
(IRA)
JS0 -Js 4 >
JUMP ———
SUBy ———
SUBl ——————— -
LOGIC
INT ———
CPp ———————— P
RESET ——
VCC = pin 20
GND = pin 10
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Signetics FAST Producis

Preliminary Specification

Microprogram Sequence Controller

FAST 74F838

FUNCTION TABLE

OUTPUTS
INPUTS .- -
INTERNAL REGISTERS OPERATING MODE

RESET| INT | JUMP | SUB,| SUB, |CP | JS, | PSgPS, | SRA | SRA, |~ IRA_ R

LoLX X X ] X X Qo0 4 e |8 | ° ) Reset

H H L |Horl|HorL| T PS

nel Increment
H L L X X 7 X PSn
S G S AT SR B B B S S

H L H X X T JSn JSn Jump

H H H 4 4 T JSn an

H | H| x| 1 lHert|T]us | s ps | ’ )

n N+t

H H: X |Horl| T [T |Js JS, PS_., Subroutine Calf

A R N U L L S TR . 1 N e R S R .

H | H] L] L [HorL| T ] x SRA, | Feturn from Subrouti

i tur

W H A PR R N sAA, eturn from Subroutine

Ho | L] L [HorLiHorL| T | x 1 ' T es,,

H ) H |[Hort{HorL| T JSn 11111 JSn

H l X T {HorL| T {JS 11111 PS Js

n+1 n Interrupt Call

H 1 X |Horll T T |Js IRRARI PSM1 an

H { X T TT s, 11119 PS.,, | PS,,, Js,

H J l L ! !HorL| T X 111114 SRAO

H l L |Horlk| 1 [T | X 1111 SRA Return from Interrupt

H ) X X X T X IRA

H H H 4 |Horl| T {Js JSn+SRA0

H H H [Horl| T |JS JSn + SFV\1

H H L { l T X SRAO + SFU\1

H H H ! L | T s | IS +SRA;+SRA INegal

H 4 H L |HorLl| T an 11111t JSn+SRAo

H { H |Hori| L | T |Js, 1111 JS, + SRA,

H { L { L 7 X 11111 SRA°+SRA1

H i H l l l T JSn ARRR A JSn+SRAo+SRA1
H = High voltage level.
L = Low voltage level.
X = Don't care.

l- High-to-Low clock transition.

b= Antything axcept a High-to-Low clock transition.

T- Low-10-High clock transition.
Hor L « Either High or Low

0 =Low output

1 = High output

To avaid timing problems INT is sampled on the falling edge of the clack and serviced on the next rising edge.
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Microprogram Sequence Controller FAST 74F838
APPLICATION
STATE DECODER
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B4 |12
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|tz o3[ | suB, vee PLS153
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_E-( —ClNT 11 B8 17
cp RESET;%3 12 B7
— Be &
13 es s
14 B4 |14
15 p3 i3
15MHz 16 55 112
17 g1 [11
RESET 8o [9

CONTROL

INPUTS

Figure 1

As shown in Figure 1, a PROM paired with a
74F838 creates a state machine. When reset,
the PS,-PS, outputs are zero. The present
state is decoded to generate control inputs. in
this application, a PLS151 acts as the state
decoder. When a state has a branch option
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based on the state of a contro! signal, the
Present is used as the address input to a
multiplexer. The output of the multiplexer
connects to the JUMP input of the 74F838.
When the proper state is decoded, the associ-
ated control input is passed on to the JUMP

6-807

input. In this application, to allow a forced
jump, D0 is also a control input. All state
changes occur on the rising edge of the Clock
input. However, since the interrupt input (INT)
is normally asynchronous in many applica-
tions, to avoid timing problems, INT is
sampled on the falling edge of the Clock.
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Microprogram Sequence Controller FAST 74F838

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +7.0 v
Vin input voltage 0510 +7.0 \
In Input current -30t0 +5 mA
Vout Voltage applied to output in High output state 0.5t +Vcc v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65to +150 °C

RECOMMENDED OPERATING CONDITIONS

LMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 4.5 5.0 55 v
Vi High-level input voltage 2.0 v
Vi Low-level input voitage 0.8 \
I Input clamp current -18 mA
lom High-level output current -3 mA
| oL Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air tamperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ” | Max
Ve = MIN, V) = MAX +10%V 25 v
Vout High-level output voltage ce L ce
Vi = MIN, 1, = MAX 5%V 2.7 \'
V.~ = MIN, V, = MAX +10%V, 0.35 | 0.50 v
VOL Low-level output voltage cc 'L cc
Vi = MIN, 15 = MAX 5%V 0.35 | 0.50 v
{ Vik Input clamp voltage Ve = MIN, =tk -0.73 | -1.2 v
h Input current at maximun input voltage Veg =MAX, V| = 7.0V 100 pA
(" High-level input current Voo =MAX, V| = 2.7V 20 pA
I|L Low-level input current Vee =MAX, V| = 0.5V 06 mA
los Short circuit output ctﬂenta Vg =MAX, V= 225V 60 -150 | mA
! %0 | mA
CCH
lce Supply current (total) Vcc =MAX
ICCL 90 mA
NOTES:
1

. For conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions for the applicable type.
2. Al typical values are at V., = 5V, T, = 25°C.
3. Not more than one outputos?\ould be shorted at a time. For testing Ios, the use of high-speed lest apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.
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Microprogram Sequence Controller FAST 74F838

AC ELECTRICAL CHARACTERISTICS

UMITS
TA = +25°C T‘ =0°C to +70°C
Van =5V V.~ =5V110%
SYMBOL PARAMETER TEST CONDITION cfﬁ 50pF °8L = 50pF UNIT
RL = 500Q2 RL = 50002
Min Typ Max Min Max
fMAX Maximum clock frequency Waveform 1 70 90 MHz
t, Propagation delay
PLH Waveform 1 ns
tonL CP1to PSn or CO
Propagation delay
TPHL to PS,_or CO. Wavelorm 2 ns
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C T‘ =0°C 10 +70°C
Vee =5V Voo =SV 110%
SYMBOL PARAMETER TEST CONDITION C, =50pF C_=50pF UNIT
RL = 5000 R_=500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low
S Wavelorm 3 ns
tg(L) JS, to CP
atr)) :‘; 'd ll;m&,, High or Low Waveform 3 ns
n
t_(H) Setup time, High or Low
s Waveform 3 ns
(L) JMP to CP
a{[{)) ?&Ig t;g\(é,Pngh or Low Waveform 3 ns
t_(H) Setup time, High or Low
t:(L) iNT to CP Waveform 3 ns
:hhzr)) rﬁjzllrdtgmgﬁ High or Low Waveform 3 ns
t_(H) Setup time, High or Low
s Waveform 3 ns
to(L} SUB, to CP o
(H) Hold time, High or Low
:hh(L) SUB" o GP Waveform 3 ns
t_(H) Setup time, High or Low
l:(L) Clto CP Waveform 3 ns
t?d)) gfz t(l)n;e, High or Low Waveform 3 ns
(H) CP Pulse width,
R\:(L) High or Low Waveform 1 ns
(W8] RESET Pulse width, Low Waveform 2 ns
thec Recovery Time, RESET to CP Waveform 2 ns
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AC WAVEFORMS

cP

CcP —
(CP inverted for INT)

T
—

e tpHL o
Ps_,CO v —
n v M
M PS,, CO Vy
Waveform 1. Propagation Delay, Clock To Output # P
Clock Pulse Width, Maxlmum’ Clock Frequency ) Waveform 2 '°péiﬁl°3u?:'.'¥i.c23.'f; .'Il'_'omtzutput. Reset To

C1, INT, JMP

JS,,SUB L] W

thH) ‘e — tyiL)

Waveform 3. Setup And Hold Times

NOTE: For all waveforms, V,, = 1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee
v | tw |y — AwP™
IN
NEGAYIVE
J_ I»-tm_('.) -*I L"vuc )
= = = = = e t,) r—tm tt,)
Test Circuit For 3-State Outputs o o AMP (V)
SWITCH POSITION Pocse - | Avu v
TEST SWITCH kil ol - I W
oLz closed
oz closed VM =1.5V
Ali other open Input Pulse Definltion
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; FAMILY Ampitud Rep. Rate ' L '
see AC CHARACTERISTICS for value. W | TWH | THL
R; = Termination resistance should be equal to Z, .+ of 74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
pulse generators,
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