HD741.VCZ16244A

16-bit Buffers / Line Drivers with 3—state Outputs

HITACHI

ADE-205-232 (Z)
1st. Edition
February 1999

Description

The HD74L.VCZ16244A has sixteen line drivers with three state outputs in a 48 pin package. This device
is a non inverting buffer and has four active low enables (1G to 4G). Each enable independently controls
four buffers.

When V¢ is between 0 and 1.5 V, the device is in the high impedance state during power up or power
down.

Low voltage and high speed operation is suitable at battery drive product (note type personal computer) and
low power consumption extends the life of a battery for long time operation.

Features

¢ Vee=271055V

¢ All inputs Vig Max) =5.5V (@Ve=01t05.5V)

e All outputs V, (Max) = 5.5 V (@V = 0V or output off state)
e Typical V. ground bounce < 0.8 V (@Vc=3.3V, Ta=25°C)
e Typical Vyy undershoot >2.0 V (@V-=3.3V, Ta=25°C)

e High impedance state during power up and power down

¢ Power off disables outputs, permitting live insertion

¢ High output current £24 mA (@V-=3.0t05.5 V)

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



HD741.VCZ16244A

Function Table

Inputs Output Y
G A

H X z

L H H

L L L

H : High level

L : Low level

X : Immaterial
Z : High impedance

HITACHI
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Pin Arrangement

Power ed by | Cni ner.

N

1G [1] 48] 2G
1v1[2] 47] 1A1
1v2[3] 46] 1A2
GND[4 | 45/ GND
1v3[5] 44] 1A3
1va [ 6] 43] 1A4
Vee [ 7] 42 Vee
2v1[8] 41] 2A1
2v2 9| 40] 2A2
GND[10] 39]GND
2Y3 [11] 38| 2A3
2v4[12] 37] 24
31 [13] 36] 3A1
3v2[14] 35] 3A2
GND|15| 34 GND
3v3[16] 33| 3A3
3v4[17| 32 3A4
Vece E E Vece
4v1 19| 30] 4A1
4v2 [20] 29] 4A2
GND|[21) 28] GND
4v3[22 27]4A3
4Y4 23 26] 4A4

4G [24] 25| 3G

(Top view)
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Absolute Maximum Ratings

Item Symbol Ratings Unit Conditions

Supply voltage Ve -0.5t07.0 \

Input voltage V, —-05t07.0 \%

Output voltage Vo -05t07.0 \'% Output “Z” or V. : OFF
—0.5t0 V.+0.5 Output “H” or “L”

Input diode current [ -50 mA V,<0

Output diode current lok -50 mA Vo< O

Output current lo +50 mA

Ve, GND current lec OF lano +100 mA

Storage temperature Tstg —65 to 150 °C

Note: The absolute maximum ratings are values which must not individually be exceeded, and furthermore,
no two of which may be realized at the same time.

Recommended Operating Conditions

Item Symbol Ratings Unit Conditions
Supply voltage Vee 27t05.5 \ At operation
Input voltage V, 0to 5.5 \'%
Output voltage Vo 0to 5.5 \' Output “Z” or V., : OFF
0to Vg Output “H” or “L”
Output current Loy -12 mA Ve =27V
—24 " V=30t 55V
lo 12 Ve =27V
24 Voo =3.0t055V
Input rise / fall time t, t Oto6 ns/Vv
Operating temperature Ta —40 to +85 °C

Note: 1. Duty cycle <50%

HITACHI
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Logic Diagram

15 — o[> o5 8 o[>
1a1 2 l/( 2 v on1 - l/lt 8 vy
46 3 40 9
1A2 l/( 1y2 2A2 I/I S 2Y2
p p
1A3 44 l/( > 1v3 onz 8 I/I S " ov3
1a4 23 I/t ® 4va oas I/I S 12 ov4
> o 2>
3A1 -2 SO 3Y1 ant 20 N L 4Y1
L~ L~
35 14 29 20
3A2 N 3Y2 4A2 NS 4Y2
L~ |
33 16 27 22
3A3 I/( 3Y3 4A3 I/I S 4Y3
3A4 22 Il/( 7 3vya4 ans 28 I/I S 2 Ava
5
HITACHI

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



HD741.VCZ16244A

Electrical Characteristics (Ta = —40 to 85°C)

Item Symbol V. (V) Min Typ Max Unit Test Conditions
Input voltage Vi 27t03.6 2.0 — — \%
451055 V,x07 — —
V. 27t03.6 — — 0.8
451055 — — Veox0.3
Output voltage Vou 271055 V02 — — \Y loy =—100 pA
2.7 2.2 — — low =—12 MA
3.0 2.4 — —
3.0 2.2 — — loy =—24 mA
4.5 3.8 — —
Voo 27t055 — — 0.2 lo. = 100 pA
27 — — 0.4 oo =12 mA
3.0 — — 0.55 lo. =24 mA
45 — — 0.55
Input current I Oto55 — — +5 WAV, ,=0tob55V
Off state output current 1o, 27t055 — — +5 HA Vg, =0to 55V
lozeu Oto1b5 — — +5 Vour =05t05.5V,
lozrp 1500 — — 5 Output enable = don’t care
Output leak current lore 0 — — +5 WA VyorVg=55V
Quiescent supply leo 27t03.6 — — 225 pA  V,=36t055V™7, ;=0
current 271055 — — 350 Viy = Vg or GND
Al 27t03.6 — — 500 V= one input at (V,.—0.6) V,
other inputs at V., or GND
Input capacitance Cn 3.3 — 4.1 — pF V=V or GND
Output capacitance C, 3.3 — 8.1 — pF  Vgur = Vgc ofr GND

Note: 1. This applies in the disabled state only.
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Switching Characteristics (Ta = —40 to 85°C)

Item Symbol V.. (V) Min Typ Max Unit FROM TO
(Input) (Output)
Propagation delay time ton 2.7 — — 4.7 ns A Y
o 3.310.3 1.1 — 4.1
5.0+0.5 — — 3.8
Output enable time t 2.7 — — 5.8 ns G Y
t, 3.310.3 1.0 — 4.6
5.0+05 — — 4.4
Output disable time t,, 2.7 — — 6.2 ns G Y
t, 3.310.3 1.8 — 5.8
5.0+05 — — 4.6
Between output pin skew " tog 2.7 — — — ns
toshL 3.3103 — — 1.0
5.0+05 — — 1.0

Note : 1. This parameter is characterized but not tested.

tOSLH = |tPLHm_tPLHn|! tOSHL = |tPHLm_tPHLn|

Test Circuit

Vce Vce
i/ ™ ? Output
- 11Gto 4G
500Q —— OPEN
Input| g 1Y1 to 4Y4 |—4— w1
T = Sde(?t bl
under table
Pulse generator | | .S L[ 1A1 to 4A4 C = 450Q GND
Zout ;7509 § 50 pj’7
Lo
o
o)
w
Symbol 81
ymoo Y8 | Vee=s.0t0.5v
;7 tpen/ tpHL| OPEN OPEN
tz1/ thz GND GND
tZL/ tLZ 6V ZXVCC
Note: 1. C| includes probe and jig capacitance.
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* Waveforms — 1 t, .
90 % 90 % ViH
Input A Vref Vyef
1 °O O°
0 % 10 % oD
tpLH - tPHL N
«
Vo
Output Y Vyef Vit
VoL
* Waveforms — 2
tf tr
o 90 % 90 % Vi
Input G Vief Viref
V. o
10 % 10 % D
B tzL t 7
\ =VoH1
Vref ﬁ
Waveform — A
\ 4 VOL +0.3V VOL
tzH thz
V,
: OH
Waveform — B vref// \@3 Y
=VoL1
TEST yoo2 LY+ | Veo=5.040.5v
ViH 27V Vee
Vret 1.5V 50%Vcc
Vons 3V Vee
VoL GND GND

Notes: 1. Input waveform : PRR = 10 MHz, duty cycle 50%, t,=2.5 ns, t; = 2.5 ns
2. Waveform — A shows input conditions such that the output is “L” level

when enabled by the output control.

3. Waveform — B shows input conditions such that the output is “H” level

when enabled by the output control.
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Power up / down Characteristics

4.0
Ta =25°C
Output enable = “L”
3.0
>
»g 2.0 —
> Disable area Enable area
1.0
0 | |
0 1.0 2.0 3.0 4.0
vce (V)
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Package Dimensions

Unit : mm
12.50 753
48 25
% <&
= \/
o S
1 24
0.20 01, 0.08® 9
N o
+Il
065 Max o| 810£03
S
y 10° Max
£l %
010 =2 £ 0.50 + 0.1
] o =
e «
- Hitachi code | TTP-48DC
EIAJ code —
JEDEC code —
10
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