SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
SN54ALS652, SNS4ALS653, SN54AS651, SNSIASEH52
OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1983 - REVISED JANUARY 1990

Bus Transceivers/Registers

SN74ALS’, SN74AS’ . . . DW OR NT PACKAGE

independent Registers and Enables for A

and B Buses

Multiplexed Real-Time and Stored Data

Choice of True and Inverting Data Paths

Choice of 3-State or Open-Collector Outputs

to A Bus

® Package Options Include Plastic *‘Small
Outline’” Packages, Plastic and Ceramic
Chip Carriers, and Standard Plastic and
Ceramic 300-mil DIPs

DEVICE A QUTPUT 1B OUTPUT | LOGIC
‘ALS6b1, ‘AS651 3-State 3-State | Inverting
‘ALS652, ‘ASE52 3-State 3-State True
‘ALS653 Open-Coilector} 3-State | inverting
‘ALS654 Open-Coilector{ 3-State True
description

SNB4ALS’, SN54AS’ .

JT PACKAGE

{TOP VIEW)

These devices consist of bus transceiver circuits,
D-type flip-flops, and control circuitry arranged
for multiplexed transmission of data directly from
the data bus or from the internal storage
registers. Enable GAB and GBA are provided to
control the transceiver functions. SAB and SBA
control pins are provided to select whether real-
time or stored data is transferred. The circuitry
used for select control will eliminate the typical
decoding glitch that occurs in a multiplexer
during the transition between stored and real-
time data. A low input level selects real-time
data, and a high selects stored data. Figure 1
illustrates the four fundamental bus-
management functions that can be performed
with the octal bus transceivers and registers,

SN54ALS’, SN54AS’ . FK PACKAGE
(TOP VIEW}
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NC — No internal connection

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type
flip-flops by simultaneously enabling GAB and GBA. In this configuration, each output reinforces its input.
Thus, when all other data sources to the two sets of bus lines are at high impedance, sach set of bus
lines will remain at its last state.

The -1 versions of the SN74ALS651 through SN74ALS6E53 are identical to the standard versions except that the

recommended maximum IQy is increased to 48 milliamperes. There are no -1 versions of the SN54’ series.

The SN&4’ family is characterized for operation over the full military temperature range of -55°C to 125°C. The
SN74’ family is characterized for operation from 0°C to 70°C.
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SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
SN54ALS652, SNS4ALS653, SN54AS651, SN54ASE52
OCTAL BUS TRANSCEIVERS AND REGISTERS

BUS B
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STORAGE FROM TRANSFER
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TO A AND/OR B
Figure 1. Bus Transfer Diagram
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SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
SNS54ALS652, SN54ALS653, SN54AS651, SNS4ASE52
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INPUTS DATA /0 OPERATION OR FUNCTION
'ALS661, ‘ALS653 ‘ALS652, 'ALS654
GAB GBA | CAB  CBA | SAB SBA | A1 THRU A8 | B1 THRU B8 ‘AS661 ‘AS652
L H |[Hort HorL| X X Inout inout Isolation Isolation
npu
L A |1 Sl x x i e Store A and B Data Store A and B Data
X H T Hort| X X Input Unspecified! Store A, Hold B Store A, Hold B
H H * 1 x* X Input Qutput Store A in both registers Store A n both registers
L X Horl t X X Unspecified ! Input Hold A, Store B Hald A, Store B
L L * t X xt Output Input Store B in both registers Store B in both registers
L L X X X L Real-Time B Data to A Bus | Real-Time B Data to A Bus
Qutput Input —
L L X Horl| X H Stored B Data to A Bus Stored B Data to A Bus
H H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input Output —
H H [HorlL X H X Stored A Data to B Bus Stored A Data to B Bus
Stored A Data to B Bus and | Stared A Data to B Bus and
H L |Horl HorL| H H Output Output =
o o vipy Htey Stored B Data to A Bus Stored B Data to A Bus

tThe data output functions may be enabled or disabled by vanous signals at the GAB or GBA wnputs Data input functions are always
enabled, 1.e , data at the bus pmns will be stored on every low-to-high transition on the clock mnputs

#Select control =
Select control =

logic diagram (positive logic)

L clocks can occur simultaneously
H clocks must be staggered in order to load both registers

‘ALS651, ‘AS651, ‘ALSBS3 ‘ALSB52, ‘AS652, ‘ALS654
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Pin numbers shown are for DW, JT, and NT packages
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SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
SN54ALS652, SNS4ALS653, SN54AS651, SN54ASE52
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols?

‘ALS6851, ‘AS661 ‘ALS852, ‘A86852
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TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12
Pin numbers shown are for DW, JT, and NT packages
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SN74ALS651, SN74ALS652, SN54ALS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOHAGE, VG - - v vt e e e e e e 7V
Input voltage: ControbinpuLs . . . ... ..o i e e 7V
O T o - 55V
Operating free-air temperature range: SNS4ALSE52 . .. ... ... cvviiiin i ninn., -55°C to 125°C
SN74ALSE51, SN74ALS652. .. ........ ..., 0°C to 70°C
Storage temperature TANGE . . .. . oo o ettt et et e e e e e -65°C to 150°C
'ALS651 recommended operating conditions
SN74ALS651
MIN  NOM MAX unir
Vcc  Supply voltage 45 5 5.5 v
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
IoH High-tevel output current -15 mA
loL Low-level output current 4:: mA
_ELQCk Clock frequency 0 40 MHz
tw Pulse duration CBA or CAB high 125 ns
CBA or CAB low 125
| tsu Setup tme before CAB1 or CBAt AorB 10 ns
th Hold time after CABt or CBAt AorB 0 ns
Ta Operating free-air temperature 0 70 °C
‘ALS652 recommended operating conditions
SNS4ALS652 SN74ALS652 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage . 45 5 55 4.5 5 55 v
VIH High-level input voltage 2 2 N
ViL Low-level input voltage 0.8 08 v
IOH High-level output current -12 -15 mA
oL Low-tevel output current 12 24 mA
487
felock Clock frequency 0 35 0 40 | MHz
tw Pulse duration CBA or CAB tugh 14.5 125 ns
CBA or CAB low 145 126
tsu Setup time before CABT or CBAT AorB 15 10 ns
th Hold time after CABT or CBA? AorB 5 0 ns
Ta Operating free-air temperature ~65 125 0 70 °C
1The 48-mA himit applies for the SN74ALS651-1 and SN74ALS652-1 and If V¢ 1s maintained between 4 75 V and 5§ 25 V
?H%I‘lllc': PREVIEW :nfnrmatu:‘n col:f:l:;s roducts i
e s & o o bt R ey 0 o
goals. Taxas Instruments reserves the right to change
or discontinue these products without notice. INSTRUM ENTS 2-445
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SN74ALS651, SN74ALS652, SNS4ALSE52
OCTAL BUS TRANSCEIVERS AND REGISTERS

'ALS651 electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

1
PARAMETER TEST CONDITIONS MINSN7T4:|I:85 MAX UNIv
ViK Voo =45V, I =-18 mA -1.2 \
Voo =45V1to55V, loH = -0.4 mA Veg-2
Ve =45Y, Ioy " -3 mA : .
Vo cCc =45 OH m 24 3.2 v
Veo =45V, IoH = -12mA
Vec =45V, loy = -15 mA 2
Voo =45V, lo = 12mA 025 0.4
VoL Voo =45Y, loL =24 mA 0.35 0.5 \
Vce =4.75V, Ig| = 48 mA (-1 versions)
| Controlinputs | Vo =55V, Vi=7V 0.1 A
m.
! AorBports | Vcc=55Y, V=55V 0.1
Control inputs 20
| Voo =55V, V=27V
H A or B ports + cc ! 20 pA
Control inputs -0.2
[ Vee =55V, V=04V A
it AorBports ¥ cc ! 02| ™
ig® | Bports Vee =565V, Vg =225V -30 112 mA
Outputs high 42 68
icc | ‘ALsest Vee =55V Outputs low 52 82| maA
Outputs disabled 52 82

*ALS652 electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SNS4ALSES2 SN74ALS652
Al TEST C IT
PARAMETER EST CONDITIONS WIN_ TYPT MAX | MIN TVPT MAX UNI
ViK Vee = 45V, I = =18 mA -1.2 -1.2 v
Vec=45V1o565V, Ilgy = -0.4mA Vee-2 Vee -2
Vee = 4.5V, IoH = -3 mA 24 32 24 3.2
VoH v
Vee = 45V, IgH = - 12 mA 2
Vee = 4.5V, o = - 15 mA 2
Vee =45V, loL = 12 mA 0.25 0.4 025 0.4
Vou Voo = 45 V. oL = 24 mA 035 0.5 v
Voo = 475V, lgL = 48 mA {-1 versions)
| Control inputs Veg = 5.5 V. V=7V 0.1 0.1 mA
! A or B ports Ve = 55V, V| = 55V 0.1 0.1
Control inputs 20 20
! Vee =65V, V=27V A
IH AorB parts: cc ! 20 20 s
Control inputs -0.2 -0.2
! \'Z =55V, V=04V A
L [AorBponst cc : “0.2 o2 "
108 Vee = 55V, Vg = 225V -30 -112 | -30 -112 | mA
Outputs high 47 76 47 76
lcc 'ALS652 Ve =55V Qutputs low 58 88 55 88 mA
Outputs disabled 58 88 55 88

TAIl typical values are at Voe = 5V, Ta = 26°C.
YFor IO ports, the parameters Iy and ly include the off-state output current
5The output condions have been chosen to produce a current that closely approximates one hatf of the true short-circuit output current, igg
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SN74ALS651, SN74ALS652, SNS4ALS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

'ALS651 switching characteristics (see Figure 2)

Vgc=45Vte55V,
C =50 pF,
R1=500Q,
FROM T0
PARAMETER R2=5009Q, UNIT
INPUT] OUTPU
INPUT) ! m Ta = MIN to MAX
SN74ALS651
MIN MAX
fmax 40 MHz
1
tPLH CBA or CAB AorB 2 2 ns
tPHL 5 17
4
PLH AorB BorA 18 ns
PHL 2 10
t 13
FLh SBA or SABY (with A or B high} AorB i ns
tPHL 7 21
1] 8
PLH SBA or SABT twith A or B low) AorB 25 ns
tpPHL 7 21
1 5 20
FZH TBA A ns
tpzL 5 18
1 =
PHZ BBA A 2 2 ns
tpL2 3 12
1] 22
PZH GAB B ? ns
tPZL 7 21
1
PHZ GAB B 2 12 ns
tPLZ 2 14
'ALS652 switching characteristics (see Figure 2)
Ve »45Vto55Y,
CL = 50 pF,
PARAMETER FROM TO :; - :gg g UNIT
{INPUT) {OUTPUT} .
Ta = MIN to MAX
SNS4ALS652 SN74ALS652
MIN MAX MIN MAX
'max 35 40 MHz
1 10 1
Ly CBA or CAB AorB 35 ° 01
IPHL 5 20 5 17
1 5 20 1
PLy AorB BorA > 2 s
1PHL 3 15 3 12
tpLH SBA or SABT 15 40 15 35
AorB ns
TPHL {with A or B high) 6 23 & 20
B ABT
PLH S.BA or S, Aor B 8 30 8 25 ns
PHL {with A or B low} 5 24 5 20
t 3 20 3 17
FZH TBA A ns
tpzL 5 22 5 18
1] 1 12 1 10
PHZ GBA A ns
tpLz 2 20 2 16
1] 2 8 22
PZH GAB ) 8 5 ns
tpzL 1 21 [ 18
1 1 1 10
tPHZ GAB 8 z ns
tPLZ 2 21 2 16
TThese parameters are measured with the internal output state of the storage register opposite to that of the bus mnput
PFIC‘U'I')UIiT PREVIEW :ﬂnmum;ln cm::‘:van: roducts l
in the formative or design phase levelapment.
q i ldnn and othor f ""h i ' ere ='|ui¢n TEXAS
oals. Texas Instruments rasarves the right to change
gr discontinue these products without nm?nn. d lNSTRUM ENTS 2-447

B 8961723 0099127 211 WM



SN74ALS653, SN74ALS654, SNS4ALS653
OCTAL BUS TRANSCEIVERS AND REGISTERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supplyvoltage, Vee - oo v P
Input voltage: All inputs and Al/Oports . ........... -
(=3 7 I T T ¢
Operating free-air temperature range: SN54ALS653 . .
SN74ALSE53, SN74ALSE54 ... ... ... i 0°C to 70°C
Storage temperaturerange .. ........ et e e e e e e e -65°C to 150°C

‘ALS653 recommended operating conditions

SN54ALS653 SN74ALSE53 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 45 5 5.5 v
ViH High-leval input voltage 2 2 \
Vi Low-level input voltage 08 08 v
Vol _ High-level output voltage A ports 55 5.5 \
loH High-level output current B ports -12 -16 mA
loL Low-level output current 12 24 mA
flock  Clock frequency : :::: z 122: 0 35| MHz
tw Pulse duration CBA or CAB high 25 145 ns
CBA or CAB low 25 14.5
| sy Setup time before CAB} or CBAt AorB 15 10 ns
th Hold time after CABt or CBAt AorB 5 0 ns
Ta Operating free-air temperature -55 126 0 70 ‘C
'ALS654 recommended operating conditions
SN74ALS654
MIN NOM  MAX uNIT
Vecc  Supply voltage 45 5 55 v
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 \
Vou High-level output voltage . | Aports 5.5 A
IoH High-level output current B ports -15 mA
oL Low-level output current 4;: mA
folock Clock frequency A ports 0 35 MHz
B ports
tw Pulse duration CBA or CAB high 145 ns
CBA or CAB low 45
’ﬁg Setup time before CABt or CBAt AorB 10 ns
th Hold time after CABt or CBAt AorB 0 ns
TA Operating free-air temperature 0 70 °C

1 The 48-mA limit applies for the SN74ALSE63-1, onty, if Ve 's maintained between 4.75 V and 5.25 V.

PRODUCT PREVIEW information comcemns .rtdnm
wi the formative or design phass of development.
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SN74ALS653, SN74ALS654, SN54ALS653
OCTAL BUS TRANSCEIVERS AND REGISTERS

'ALS653 electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SNE4ALS653 SN74ALS653
PARAMETER TEST CONDITIONS MIN TYPT MAX [ MIN TYPT MAX unIT
ViK Vee =45V, lf = =18 mA -12 -1.2 \
Vee =45Vto55V, gy = -04mA Vee-2 vee-2
Vou | 8 pos Vee =45V, IoH = -3 mA 24 3.2 24 32 v
Vee =45V, loH = ~12mA 2
Vee =45V, IoH = ~15 mA 2
IoH | A ports Voo = 45V, VoH = 5.5V 0.1 01 ] ma
Ve = 45V, loL = 12mA 025 04 025 04
VoL Veg = 475V, oL = 24 mA 035 05 v
Veg = 4.75 V., lgL = 48 mA (-1 versions)
" Control inputs Ve =66V, Vi=7V 0.1 01 mA
A or B ports Vcg =565V, V) =55V 01 01
o fomstm T e oo wa zz ol
e i"::':p';‘:":? Vee = 55 V. Vi =04V _g:i 78; mA
0% | B ports Vee = 55V, Vo =225V -30 -112 [ -30 112 [ mA
Outputs high 47 76 47 76
Icc ‘ALSE53 Vg =556V Outputs low 55 88 55 88 mA
Qutputs disabled 56 88 55 88

'ALS654 electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN74ALS654
PARAMETER TEST CONDITIONS MIN_ TYPT MAX UNIT
ViK Veg =45V, i =-18 mA -1.2 \
Vec=45Vto55V, IoH = -0.4 mA Vee-2
Vo =45V, IgH = -3 mA 24 3.2
Vi 8 port: A
OH ports Veg =45V, loH = =12 mA
Vg =45V, loH = =15 mA 2
loH A ports Ve =45V, VoH =55V 0.1 mA
Ve =45V, IgL = 12 mA 0.25 0.4
Vi Ve =475V, loL =24 mA A
oL cc 5 oL =24m 0.35 05
Vee =475V, ipL = 48 mA (-1 versions)
| Controlinputs | Vo =55V, Vi=7V 0.1 mA
! AorBports | Vop =55V, V=55V 0.1
Control inputs 20
| Vec =55V, Vi=27V
H AorBports ¥ cc ! 0] M
Control inputs -0.2
| Vee =55V, V=04 mA
I AorB ports cc-5 ! M -0.2
0¥ | Bports Vec =55V, Vg=225V -30 112 maA
Outputs high 47 76
ice ‘ALS654 Vee =55V Outputs low 55 88 mA
QOutputs disabled 55 88

T All typical values are at Voe = 5V, Tp = 25°C
¥ For /0 ports, the parameters {i4 and ) include the off-state output current.
§$ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circurt output current, Igs
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SN74ALS653, SN54ALS653
OCTAL BUS TRANSCEIVERS AND REGISTERS

switching characteristics (see Figure:2)

Voe = 461655V,
Cp = 50 pF.
Ri = 880 Q (A outputs),
FROM TO
PARAMETER (NPUT) {OUTPUT} R1 = R2 = 500 {2 (B outputs), UNIT
TA = MIN to MAX
SNS4ALSE53 SN74ALS653
MIN MAX | MIN MAX
A 12.6
f,
max B 25 MHz
tPLH CBA A 16 71 16 64 ns
tPHL 6 24 6 22
tPLH cAB 8 10 35 10 ECH
tPHL 5 20 5 17
[
PLH A 8 5 20 5 18 ns
tPHL 15 18 2 15
tPLH 8 A 8 63 12 56 ns
PHL 2 18 2 15
tPLH SBAT A 19 68 19 2|
1PHL {with B high} 5 27 5 25
PLH SBAT A 19 68 19 62 s
PHL {with B8 low) 5 27 5 25
tPLH sABt B 8 30 15 35 ns
1PHL {with A high} 6 25 6 22
tpLH saBt 8 12 40 8 25 ns
tPHL (with A low) 6 25 ] 22
35
fPLH GBA A il 6 30 ns
tPHL 6 27 6 24
7
1PZH GAB B 28 8 21 s
tpzZL ] 25 6 22
1 14
IPHZ GAB B 16 ! ns
pLZ 2 21 2 16

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input

2-450
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SN74ALS654
OCTAL BUS TRANSCEIVERS AND REGISTERS

switching characteristics (see Figure 2)

Vee=45Vtas5V,
€ =50 pF.,
- A N
FROM 10 R = 680 Q (A outputs)
PARAMETER (INPUT) (OUTPUT) R1 =R2 =500 Q (B outputs), UNIT
TA = MIN to MAX
SN74ALS654
MIN MAX
A
frnax N 35 MHz
16
1PLH cBA A & ns
tPHL 6 22
1 10
FLH CAB ] X ns
PHL 5 17
1]
PLH A B > 18 ns
tPHL 2 15
tpLH 8 A 12 56 ns
tPHL 2 15
1] 1 62
PLH SBAT (with B high) A 9 ns
1PHL 5 25
tPLH 4o 19 62
SBA th B | A ns
PhL {wil ow) 5 5
1 35
'PLH SAB? (with A high} 8 5 ns
tPHL 6 22
25
'PLH SABT (with A low) B 8 ns
1PHL 3 22
- [ 30
PLH GBA A ns
tPHL 6 24
tp2H GAB B 8 22 ns
tpZL 6 22
tPHZ 1 14
B
Lz GAB 2 16 "
t These parameters are measured with the internal output state of the storage register opposite to that of the input.
PRODUCT PREVIEW wnformation concerns products
w the formative or design phase of development.
Characteristic data and other specifications are design TEXAS
goais Texas Instruments reserves the right to change
or discontinue these products without notice. lNSTRUM ENTS 2-451
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SN74AS651, SN74AS652, SN54AS651, SN54AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPDIY VOIBEE, VL -« v o vttt et et et e e

Input voltage: Control inputs

10 POMES . . e e e

Operating free-air temperature range: SN54ALS651, SN54ALS652

SN74ALS651, SN74ALSE52 . . .. ..

Storage temperature range

recommended operating conditions

SNS4ASES1 SN74AS661
SN54AS652 SN74A8652 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voitage 4.5 5 5.5 4.5 5 6.5 v
VIH High-level input voltage 2 2 \'
viL Low-level input voltage 0.8 0.8 \
lox High-level output current -12 -15 mA
oL Low-level autput current 32 48 mA
flock Clock frequency 0 75 0 90 | MHz
] CBA or CAB high 6 5
tw Pulse duration CBA o  CAB Tow 7 O ns
tsu Setup time befora CABtT or CBAT AorB 7 [] ns
th Hold time after CAB? or CBA? AorB [¢] 0 ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
SN54AS5651 SN74A8651
PARAMETER TEST CONDITIONS SN54AS652 SN74A8652 UNIT
MIN TYPT MAX | MIN TYP! MAX
ViK Vee = 4.5V, I = -18 mA -12 -12 v
Ve =45Vwb55YV, Igy= -2mA Vee-2 Vee-2
Vo Vee =45V, loH = -3 mA 2.4 3.2 2.4 3.2 v
Vee = 45V, loH = - 12mA 2
Vee = 45V, loq = - 15 mA 2
VoL vVee = 45V, IoL = 32 mA 0.25 0.50 v
Ve = 4.5V, oL = 48 mA 0.35 0.50
I Control inputs Vee = 5.5V, V=7V 0.1 0.1 mA
A or B ports Vee = 5.5V, V=556V 0.1 0.1
- Control inputs vee = 85V, V=27V 20 20 A
A or B ports? 70 70
i Control inputs vee = 5.5V, V=04V -0.5 -0.5 mA
A or B ports¥ -0.75 -0.78
o} Vee = 5.5V, Vg = 225V -30 -112 | -30 -112 mA
Outputs high 110 185 110 18§
‘AS651 Qutputs low 120 195 120 1856
Qutputs disabled 130 196 130 185
cc Vee =55V Outputs high 120 195 120 195 ] ™
‘AS652 Outputs low 130 211 130 211
Qutputs disabled 130 211 130 21

1 All typical valuss are at Voo = 5V, Tp = 25°C.
% For I/ ports, the parameters 1|4 and |)__ include the off-state output current.

#The output conditions have been chosen to praduce a current that closely approximates one half of the true short-circuit output current, los.
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SN74AS5651, SN74AS652, SN54AS651, SN54AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

‘AS651 switching characteristics (see Figure 2}

Ve = 4.6Vt BV,
CL = 50 pF,
R1 = 500 Q,
FROM T0
PARAMETER R2 = 500 Q. UNIT
TPUT,
(INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS651 SN74AS651
MIN MAX | MIN MAX
fmax 75 90 MHz
PLH 2 9.5 2 85
CBA AB AorB S
PHL or G i 2 0] 2 5| "
PLH 2 9 2 8
A A
tPHL o8 Bor 1 8 1 7] ™
tPLH t 2 12 2 11
A
tPHL SBA or SAB orB 2 0 2 ry ns
tpPZH 2 11 2 10
A
Pz Gea 3 18 ] w| ™
tPHZ & 2 10 2 9
BA A
tpLz 2 10 2 a| ™
1PZH 3 12 3 11
GAB B
tp2L 3 20 3 w| ™
tPHZ 2 1 2 10
GAB B
tp 7 2 12 2 11 ns
'AS652 switching characteristics (see Figure 2)
Vee = 46Vt 556V,
CL = 50 pF.
PARAMETER FROM O :; - :gg g UNIT
(INPUT} (OUTPUT) .
Ta = MIN to MAX
SN54A5652 SN74AS852
MIN MAX MIN MAX
fmax 75 90 MHz
IPLH CBA or CAB AarB 2 851 2 85 s
PHL 2 10 2 9
'PLH AorB BorA 2 1 2 9 ns
1PHL 1 8 1 7
tPLH 2 12 2 11
BA or SABT
tPHL SBA or AorB 2 Py 3 3 ns
tPZH & 2 11 2 10
BA A
pzL 3 18 3 w] ™
1PHZ (7 A 2 10 2 Gl -
tpLZ 2 10 2 9
PZH 3 12 3 11
GAB B
tPzL 3 20 3 e
1PHZ 2 11 2 10
GAB B
PLz 2 12 2 ] ™
*These parameters are measured with the internal output state of the storage register opposite to that of the bus input
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SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
SN54ALS652, SNS4ALSE53, SN54ASE51, SN54AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

PARAMETER MEASUREMENT INFORMATION

7V
Vee
Open SWITCH POSITION TABLE
s1 TEST S1 A
tPLH Open L
R1 1 Open From Output Test
PHL pe Under Test Polint
From Output 3 Test Point tpzH Open
Under Test toz Closed CL=50pF
oL =k $ w2 oz - Open (See Note A) I
(See Note A) tog 2 Closed =
= LOAD CIRCUIT FOR
LOAD CIRCUIT FOR OPEN-COLLECTOR OUTPUTS
3-STATE OUTPUTS
a5V —~-—= 3V
Timing
input 13V ”'9""":“,’:" 13V 13V
- 03V [ l ov
tgy —4—plE— —
su | |
Data i d— — — 3sv v
Input 1.3V 1av Low-Level ! 13y ! 13V
0.3V Input . / _'_ _ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORM
SETUP AND HOLD TIMES PULSE ouniﬂ%N s
————— av
Input 1.3V 1.3V
| I ov
—»— 1
tpLy ——] | PHL
In-Phase \! _; ;VVOH
Output Ty Waveform 1
: oL (See Note B)
—>—tp1y
1L —H— | v
Out-of-Phase ' OH
output 1.3V 1.3v
~ —— VoL Waveform 2
{See Note B)
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

VOLTAGE WAVEFORMS
ENABLE AND DISABLED TIMES, 3-STATE QUTPUTS

NOTES. A. C includes probe and jig capacitance.
B. Waveform 1 s for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with intemal conditions such that the output 1s high except when disabled by the autput control.
C. Input pulses are supplied by generators having the following charactenstics: PRR < 1 MHz, t; = tf = 2 ns, duty cycle = 50%
D. The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuits and Voitage Waveforms
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