Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A
FEATURES DESCRIPTION
® 3.bit positive edge triggered register The 74ABTS534A high-performance BiCMOS device combines low
static and dynamic power dissipation with high speed and high
® 3-State output buffers output drive.
® Output capability: +64mA/-32mA The 74ABTS534A is an 8-bit, edge triggered register coupled to eight

3-State output buffers. The two sections of the device are controlled
independently by the clock (CP) and Output Enable (OE) control
® ESD protection exceeds 2000 V per MIL STD 883 Method 3015 gates.

and 200 V per Machine Model

® | atch-up protection exceeds 500mA per Jedec JC40.2 Std 17

The register is fully edge triggered. The state of each D input, one
® Power-up 3-State set-up time before the Low-to-High clock transition, is transferred to
the corresponding flip-flop’s output.

The 3-State output buffers are designed to drive heavily loaded
3-State buses, MOS memories, or MOS microprocessors. The
active-Low Output Enable (OE) controls all eight 3-State buffers
independent of the clock operation.

When OE is Low, the stored data appears at the outputs. When OE
is High, the outputs are in the High-impedance “OFF” state, which
means they will neither drive nor load the bus.

QUICK REFERENCE DATA

CONDITIONS
SYMBOL PARAMETER Tamb = 25°C; GND = OV TYPICAL UNIT
tpLH Propagation delay _ . _ 33
tPHL CP to Qn Cr=50pF; Ve = 5V 3.6 ns
CiNn Input capacitance V| =0V or Vggo 3.5 pF
Cout Output capacitance Qutputs disabled; Vo = OV or Voo 6.5 pF
lccz Total supply current Outputs disabled; Vgg =5.5V 100 HA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
20-Pin Plastic DIP —40°C to +85°C 74ABT534A N 74ABT534A N SOT146-1
20-Pin plastic SO —40°C to +85°C 74ABT534A D 74ABT534A D SOT163-1
20-Pin Plastic SSOP Type I —40°C to +85°C 74ABT534A DB 74ABT534A DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +85°C 74ABT534A PW 74ABT534APW DH SOT360-1
PIN CONFIGURATION PIN DESCRIPTION
PIN NUMBER | SYMBOL FUNCTION
oE [T] N~ 79 Vo 1 OE Output enable input (active-Low)
@ [2] 19] a7 133’1‘:_’ 71’78’18 D0-D7 | Data inputs
po [E] 18] D7
o1 [4] 7] os 122’155’ ?169’1 9 Q0-Q7 | Inverting 3-State outputs
a1 [5] 6] as 11 cP Clock pulse input
tive rising edge)
2 6] [75] a5 (ac
02 [7] 7 bs 10 GND Ground (0V)
03 [3] ER 20 Voo Positive supply voltage
as [} [12] Qs
GND [19 [11] cP
5400161
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
! EN
3 4 7 8 13 14 17 18 " > 1
HENEEEE 5
DO DI D2 D3 D4 D5 D6 D7 1D v 2
1 —cp 4 5
7 6
1 —] OE
8 9
Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7
[N > N
2 5 6 9 12 15 16 19 14 18
17 16
SA00162 18 19
SA00163
FUNCTION TABLE
H = High voltage level
INPUTS INTERNAL | ouTpuTs | OPERATING h = High voltage level one set-up time prior to the Low-to-High
clock transition
OE | CP | Dn REGISTER Qo-qQ7 L = Low voltage level
I = Low voltage level one set-up time prior to the Low-to-High
L T | L H Latch and read clock transition
L T h H L register NC= No change
X = Don’tcare
L a X NC NC Hold Z = High impedance “off” state
H T X NC Z Disable T = Low-to-High clock transition
H T Dn Dn Z outputs T = notaLow-to-High clock transition
LOGIC DIAGRAM
DO D1 D2 D3 D4 D5 D6 D7

\j \j \j \j 13 \:4 \:7 18
D D D D 4 D D D - D

Y ¥

‘ I
Q
vl
0
|
‘ I
o
vl
o
]
‘ I
o
o
o
]
‘ I
Q
o
0
]
|
Q
o
o
]
‘ I
Q
o
o
]
‘ I
Q
o
]
1
Q
Y
o
|

5 16 19
[e} Q7

=

%74 V:
81
9|m"21
a1
8 1]
2 1=

SA00164

1997 Feb 03 3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

ABSOLUTE MAXIMUM RATINGS?: 2

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage —-0.51t0+7.0 Vv
lik DC input diode current V<0 -18 mA
\ DC input voltage3 -1.21t0+7.0 \Y
lok DC output diode current Vo <0 =50 mA
VouTt DC output voltage3 output in Off or High state —-051t0+5.5 Vv
lout DC output current output in Low state 128 mA
Tstg Storage temperature range —65to0 150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Max

Vco DC supply voltage 45 55 Vv

Vi Input voltage 0 Voo \Y%

Vin High-level input voltage 2.0 A

ViL Low-level Input voltage 0.8 \%
loH High-level output current -32 mA
loL Low-level output current 64 mA
At/Av Input transition rise or fall rate 0 5 ns/V

Tamb Operating free-air temperature range —40 +85 °C
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Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tamp =—49°C [ unir
Min Typ Max Min Max
Vik Input clamp voltage Voo =4.5V; |k =—18mA -0.9 -1.2 -1.2 \Y%
Voo =4.5V; lgy=-3mA; V| =V or V|4 25 2.9 2.5 \%
Vou High-level output voltage Voo =5.0V; lgoy=-3mA; V| =V orV|y 3.0 3.4 3.0 \Y
Voo =4.5V; loy =-32mA; V| = V| _or V|y 2.0 24 2.0 \%
VoL Low-level output voltage Voo =4.5V; gL = 64mA; V| = V| _or Vi 0.42 0.55 0.55 \Y%
Iy Input leakage current Voo =5.5V; V= GND or 5.5V +0.01 | £1.0 +1.0 HA
loFr Power-off leakage current Voe =0.0V; Vior Vo< 45V +5.0 | +100 +100 HA
Ipu/PD E:tv;i;'-:fr/i%\;\gn 3-State x% : %C(:)(\:/, Vo =0.5V; V| = GND or Vgg; 45.0 +50 +50 WA
lozH 3-State output High current Voc=5.5V;Vo=27V; V=V or Vi 0.1 10 10 HA
lozL 3-State output Low current Voc=56.5V;Vo=0.5V; V=V orV -0.1 -10 -10 HA
lcEX Output High leakage current | Voo =5.5V; Vo =5.5V; V) = GND or Vgg 0.1 50 50 HA
lo Output current! Voo =5.5V; Vo =25V =50 -100 | —180 50 -180 mA
lccH Vg = 5.5V; Outputs High, V| = GND or Vg 100 250 250 HA
lcoL Quiescent supply current Vg = 5.5V, Outputs Low, V| = GND or Vg 24 30 30 mA
lecz glcg aﬁggﬁ:‘g”ts 3-State; 100 | 250 250 | pA
5 | ma
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed one second.

2. This is the increase in supply current for each input at 3.4V.

3 This parameter is valid for any Vg between OV and 2.1V with a transition time of up to 10msec. For Vog =2.1Vto Vg =5V + 10%, a
transition time of up to 100usec is permitted.

AC CHARACTERISTICS
GND = 0V, tr =tF=2.5ns, C|_ = 50pF, RL = 500Q

LIMITS
T = +250C Tamb = -40 to
SYMBOL PARAMETER WAVEFORM Gmb - 5.0V +85°C UNIT
CC = *2. Vce = +5.0V 0.5V

Min Typ Max Min Max
fmax Maximum clock frequency 1 125 350 125 ns
tpLH Propagation delay ’ 2.01 3.3 421 2.0 5.0 hs
tpHL CP to Qn 2.41 3.6 4.71 24 5.11
tpzH Output enable time 3 1.0 3.1 4.2 1.0 5.0 ns
tpzL to High and Low level 4 2.6 3.9 491 2.6 551
tpHz Output disable time 3 1.81 3.3 431 1.81 461 ns
tpLz from High and Low level 4 1.61 2.8 361 1.61 4.11

NOTE:

1. This datasheet limit may vary among suppliers.
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

AC SETUP REQUIREMENTS
GND = 0V, tr =tF=2.5ns, C|_ = 50pF, RL = 500Q

LIMITS
T = +250C Tamb = -40 to
SYMBOL PARAMETER WAVEFORM \",‘mb - 5.0V +85°C UNIT
CC = *+2- Vee = +5.0V +0.5V

Min Typ Min
ts(H) Setup time, High or Low 5 1.01 0.4 1.01 ns
ts(L) Dn to CP 1.01 0.3 1.01
th(H) Hold time, High or Low > 05 -0.3 05 ns
th(L) Dn to CP 0.5 -0.4 0.5
tw(H) CP pulse width 1 151 0.8 151 ns
tw(L) High or Low 20! 1.0 201

NOTE:
1. This datasheet limit may vary among suppliers.

AC WAVEFORMS
Vp =15V, Vjy =GND to 3.0V
4
7/,
Dn VM VM VM VW /
/. /.
ts(H) ' thH) s ‘ th(L)
Qn VM VM
NOTE: The shaded areas indicate when the input is permitted
SA00165 to change for predictable output performance. SA00107
Waveform 1. Propagation Delay, Clock Input to Output, Clock Waveform 2. Data Setup and Hold Times
Pulse Width, and Maximum Clock Frequency
OE M Y OE VM VM
tpzH tPHZ tpzL tpLZ
Qn Qn M
v VoL +0.3V
0
T
SA00166 SA00167
Waveform 3. 3-State Output Enable Time to High Level and Waveform 4. 3-State Output Enable Time to Low Level and
Output Disable Time from High Level Output Disable Time from Low Level
1997 Feb 03 6
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

TEST CIRCUIT AND WAVEFORM

) J
vce 0% \ tw Voo AMP (V)
T 7OV NEGATIVE VM vy
RL PULSE 10% 10%
VIN vVouTt -—| ov
PULSE
GENERATOR D.UT L I"' THL (F) " TLH (R)
RT l cL RL e |- tTLH (R) [+ tTHL (P
1 L 1 1 :_|: 1 90% 90% AMP (V)
= = = = = = POSITIVE
PULSE VM VM
Test Circuit for 3-State Outputs 10% A K 100
I tw | v
SWITCH POSITION
Vp =1.5V
TEST SWITCH
tpLz closed Input Pulse Definition
tpzL closed
All other open
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw - -
CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value. 74ABT 30V 1MHz 500ns| 25ns | 25ns
Rt = Termination resistance should be equal to ZgT of
pulse generators.
SA00012
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Philips Semiconductors

Product specification

Octal D-type flip-flop, inverting (3-State)

74ABT534A

DIP20: plastic dual in-line package; 20 leads (300 mil)

SOT146-1

|<— seating plane

0 5 10 mm
[T SRR .
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Ay Ao ™ ™ zM
UNIT | o | mim | max b b4 c D E e eq L Mg My w max.
1.73 0.53 0.36 26.92 6.40 3.60 8.25 10.0
mm 42 1 051 | 32 | 430 | 038 | 023 | 2654 | e22 | 2% | 762 | 305 | 7.80 | 83 | 02%4 | 20
. 0.068 0.021 0.014 1.060 0.25 0.14 0.32 0.39
inches 0.17 0.020 0.13 0.051 0.015 0.009 1.045 0.04 0.10 0.30 0.12 0.31 0.33 0.01 0.078
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
92-+H-4+
SOT146-1 $C603 ==} @ 9500 o4
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

§020: plastic small outline package; 20 leads; body width 7.5 mm SOT163-1

@™ HL he——==7 =rvga
_.2|OZ 11
1AAAAAAAAA
v

X la— | —a]
HHHﬁ'HHH}Hw
o= o
o 5 tomm
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT mﬁx. A1 | Az | A3 | bp | ¢ | DM EM| e | HeE | L | L, | @ viw |y 200
o [ess [ o502 o |22 02 30| 75 [ o [iog] e [ a [ e oz [om] 0 [ 22
rores | oo [0 ] oor [0 oms | G | 030 [ooso] 58 [ooss a0t G0t oor [ oo [oooag28] ©
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
SOT163-1 075E04 MS-013AC ==} @ o
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1
- D - E {A]
| | 1~ X
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1171 [ EERENER ]
LJ | \ /
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pin 1 index
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: la— | —
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0 2.5 5 mm
I TN W TN MU NN TN TN T S |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | S| Al A> | As bp c p®M [ gM e He L Lp Q v w y z®M 0
021 | 1.80 038|020 | 7.4 | 54 7.9 1.03 | 09 0.9 8°
mm 20 1 005 | 165 | 925 | 025 [ 000 | 70 | 52 | 99| 76 | ¥®% [ 063 | 07 | %2 | 013 | O1 0.5 0°
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
-93-69-08
SOT339-1 MO-150AE == @ 950508
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Philips Semiconductors Product specification

Octal D-type flip-flop, inverting (3-State) 74ABT534A

TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1
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DIMENSIONS (mm are the original dimensions)
A
UNIT | o | Al Ay | Aj bp c pM| E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 | 0.2 6.6 4.5 6.6 0.75 0.4 0.5 8°
mm | 1101 505 | 080 | O | 019 | 01 | 64 | 43 | 9% | 62 | "0 |os0| 03 | 02 | O3 [ OT | g2 | qo
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
-93-66-16-
SOT360-1 MO-153AC ==} @ oo oa
1997 Feb 03 11

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




