HD151015

9 bit Level Shifter/Transcelver With 3 State Outputs

HITACHI

ADE-205-039C (2)
3rd. Edition
Jun. 1993

Description

The HD151015 is an IC which consists of 9 bus transceivers (three state output) in a 24 pin package.
Signals are transmitter from A to B when the direction control input (DiR) is at a high level, and from B to
A when DiR is at alow level. When the enable input (G) is high, A and B are isolated. And this product
has two terminals (V cca, Vecs): Veea 1S connected with control input and A bus side, Vg iS connected
with B bus side. V¢, and V . are isolated. Consequently, it is best to change the level in case of two
supply voltage coexist on one board and application of power management.

Features

» Thisproduct function as level shift transceiver that change V., input level to Vg output level, Vg
input level to VCCA output level by providing different supply voltagesto V., and V.

e Thisproduct is able to the power management : Turn on and off the supply on V- side with providing
the supply of V ca.

(Enableinput (G) : High level)
* Inputs and outputs are CMOS level, and the power dissipation is the same as CMOS standard logic.
» Wide operating supply voltage range:

Veea = Ve =2106V (Veeg V cca—0.5V)
» Wide operating temperature range: Ta=-40t0 85°C
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HD151015

Pin Arrangement

Veea[1] 24] Ve
DIR |2 23/ G
A0 (3 22 BO
All4 21]B1
A2 |5 20 B2
A3 |6 19/ B3
A4 |7 18] B4
A5 [ 8] 17]B5
A6 [ 9 16| B6
A7 [10] 15 B7
A8 [11] 14] B8
GND [12] 13| GND
(Top view)
Function Table
Inputs
G DIR Outputs
L L B data to A bus
L H A data to B bus
H z
H : Highlevel
L : Lowlevel
Z : High Impedance
X  Immaterial
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Absolute Maximum Ratings

Item Symbol Rating Unit Conditions
Supply Voltage Veear Vecs -0.5t0 +7.0 \Y
Input Diode Current I -20 mA V,=-0.5

20 mA V,= Ve + 05
Input Voltage Vin —-0.5t0 V. + 0.5 \Y
Output Diode Current lox -50 mA Vo, =-05

50 mA Vo=V +05
Output Voltage Vour —-0.5t0 V. + 0.5 \Y
Output Current lo +50 mA
VCC or Ground Current lec OF lono 150 mA per output pin
Storage Temperature Tstg —65 to + 150 °C

Note: 1. 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 Rating Unit Conditions

Supply voltage Veeas 2.0t06.0 \Y Veeg 2Veea — 0.5V

Input voltage Vi 0to Ve \%

Output voltage Vour 0to Vg \Y,

Operating Temperature T, —40 to +85 °C

Input Rise and Fall Time** t,, t; 8 ns/\V V..@3.0 V (Input DIR, G, A)

Vec@4.5 V (Input B)
Vcc@5.5 \% (Input B)

Note: 1. The item guarantees maximum limit when one input switches.
Waveform: Refer to test circuit of switching characteristics.
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Logick Diagram

i ' Change'
VecaSystem; System | |

Level

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Electrical Characteristics

Ta=-40to
Sym- Veea Vees Ta=25°C 85°C
Item bol V) (V) Min Typ Max Min Max Unit Conditions
Input Voltage V,, 3.0 3.0 21 15 — 2.1 — \% Voir =0.1VorV,.-01V
45 45 315 225 — 315 —
55 55 38 275 — 385 —
vV, 30 30 — 15 09 — 09 V Vour =0.1VorVe,-0.1V
45 45 — 225 135 — 1.35
55 55 — 275 165 — 1.65
Output Vo, 27 45 26 269 — 26 — V V=V, or V,, lo, = =50 A A**
Voltage 27 45 44 449 — 44 — V=V, orV,, l,, =-50 uA B
27 45 23 — — 22 — V V, = loy =—4mA A
27 45 39 — — 38 — V, orV, loy =—12mA B
Vo, 27 45 — 000101 — 01 V V=V, 0rV,, lo, =50 yA A.B
27 45 — — 032 — 037 V V=V, 0rV,, lo,=12mA AB
Input Current 1, 33 55 — — +0.1 — 1.0 pA V= V. or GND
Off State l, 33 55 — — #05 — £#50 pA V(G =V,, V, =V, orGND,
Output Vour = Ve Or GND
Current
Supply leccag 3.3 55 — — 80 — 80 HA V,y =V or GND
Current lecca 55 0 — — 80 — 80 HA V| =V or GND, B Input OPEN
Note: 1. A: Output A, B: Output B, A.B: Output A.B
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Switching Characteristics

Ta=25°C Ta=-40t0 85°C
Veea =3.0V, Vg =5.0V V=27V, V=45V
Item Symbol Min Typ Max Min Max Unit Conditions
Propagation Delay Time t,, 1.0 5.0 10.0 1.0 12.0 ns B - A
1.0 5.0 100 1.0 12.0 A-B
tons 1.0 5.0 100 1.0 12.0 ns B-A
1.0 5.0 100 1.0 12.0 A-B
Output Enable Time t,, 1.0 8.0 16.0 1.0 20.0 ns G- A
1.0 8.0 16.0 1.0 20.0 G-B
t, 1.0 9.0 16.0 1.0 20.0 ns G-A
1.0 9.0 16.0 1.0 20.0 G-A
Output Disable Time thr 1.0 9.0 16.0 1.0 20.0 ns G- A
1.0 9.0 16.0 1.0 20.0 G-B
t., 1.0 8.0 16.0 1.0 20.0 ns G- A
1.0 8.0 16.0 1.0 20.0 G-B

Input and Output Equivalent Circuit

BUS A BUS B

Veea © . »————O VCCB
x| — %

N
o 8 H %%7 Lo,

Input DIR,G

Veea ©

N

DIRO——
N

®
™~
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Switching Time Test Method

Test Circuit

Vee Veea Vees
G | |
Input| @ : Output
8 1 4
— AOQ| :
C 1 !
Pulse S ! 500Q —— OPEN 1
Generator . e BO|' oV
Zout =50 Q T 3 or ceh 3
® ! 2%V, 1
7J7 % ! CCB 3
DIR | |

”

Notes:

S1is a input/output switch.

C_ includes probe and jig capacitance.
Al1-B1, A2-B2, A3-B3, A4-B4, A5-B5, A6-B6, A7-B7, A8-B8 are identical to above circuit.

When A - B: 2xV ,, B - Al 2¥V .,
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Waveforms-1
tr .
Veea
90 % 90 % or Vecgp
50 % 50 %
Input 10 % 10 % GND
tPLH
Vou
50 %
Output VoL
Waveforms-2
tr
- 90 % Veca
50 %
10% GND
Veea
or V,
Waveform — a / cee
+10% v,
tzn thz oL
X Von

Waveform — b

50 %

Notes: t,=t=25ns.

N90 %
GND

Input Waveform: PRR = 1 MHz, duty cycle 50%
Waveform-a is set as outputs are “Low” when enable input is “Low”.

When A - B: Vi, B = AV
WhenG - A: Ve G - B: Vg

1
2
3
4. Waveform-b is set as outputs are “High” when enable input is “Low”.
5
6
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Typical Characteristic Curves

Propagation Delay Timesvs Power Supply (Vccas Vecs)

tPLH tpuL
(B to A) (B to A)
20 e 20 .
Ta=25°C Ta325°C
Veea =2V Veed =2V
15 =3V 15 sy
(Bttp U}L) =4V (Bt PH;) =4V
0 - to -
=5V ey
(ns) 10 § (ns) 10
5 5 |
] —
0 0
2 3 4 5 6 2 3 4 5 6
Vees (V) Vees (V)
tpLH UphL
(Ato B) (AtoB)
20 Ta=25°C 20 T=3°C
Veea =2V Veea =2V
15 =3V 15 —3v
tprH =4V tpnL - PRY,
(AtoB) 19 (At0B) 1o e =5V
(ns) S~ =5V (ns)
e \%
5 T 5
X1 ] —
0 0
2 3 4 5 6 2 3 4 5 6
Vees (V) Vees (V)
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Output Voltage vs Output Current

V)

V)

VoH
(A)
o “‘\\
Ta:25 C VCCA:5V
|
—
VCCA‘ =4V
I ]
Veea =3V
\
Veea =2V[ ™
0 -3 -6 -9 -12 -15
l'on (MA)
VoH
(B)
——
T,=25°C Veeg =5V
|
—
Vces = 4V
I 1
Veeg =3V
\
Veeg =2V|
0 -3 -6 -9 -12 -15
l'on (MA)

1.0

0.8

Vo, 0.6
)
0.4

0.2

1.0

0.8

VoL 0.6

V)
0.4

0.2

Vees

=4V

Vces

|
Ta=25°C

Vees

=4V

)
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Application

For power management system (1)

VCCA 1 U T VCCB

Be able to set up

variable power
Be able to set up supply voltage
variable power from2Vto6V
supply voltage ‘ ‘
from2Vto 6V | ! Be able to turn
| ! on and off
Note: HD151015 is also used for power management system. We show some Examples.

1. For V., side

Be able to switch fast mode (V.. = 5 V) and power save mode (V... = 3 V)
2. For Vg side

Be able to switch normal mode (V. =5 V) and suspend mode (Vc; = 0 V)
3. For both side

Be able to switch fast mode (V.. = 5 V) and power save mode (V. = 3 V)

(When Ve, = Vg, in this case, please switch V., and V., simulteneously.)

For power management system (2) (Common bus line in different power system)

" Vgca System | Vecp System
| V=0V
HD151015 - |
Vees
| =0V |
| | |
| 1 \ 1
| | 77 HD151015 |
1 B M e
1 ; A N
: ‘ i :
1 i W

Vecp system

HD151015 uses conventional CMOS input circuit. So, you have to care of designing in case of common bus
line in different power block. We show one example.

In this case, if V.., become turn off, current flows from bus line to V. (refer to **)

This is cause of malfunction. In order to prevent this problem, | recommend using this device for interface to
each power block. (refer to *?)

HITACHI
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[Cautions on using]

Please use this IC on condition of V -, usually ON, because if you use it on condition of V., being OFF,
V s being ON, it will be troubled.

HITACHI
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Package Dimensions

30.4
31.75 Max
24 13
i T e e e e e Y e Y e A s e B
P 3
O

7.0 Max

Unit: mm

0.257 94

12

0° —15°
Hitachi Code DP-24N
JEDEC —
EIAJ Conforms
Mass (reference value) 1.84¢g
Unit: mm
1.
0,228 2
0.20 £ 0.06 — .
6.40 £ 0.20 =R
N=
| d——h% 0 _g°
” ol o - 0.50+0.10
3 =] P ==
= SRR
= HiH S
o 54 °
Slo
Hitachi Code TTP-24DB
JEDEC —
*Dimension including the plating thickness EIAJ —
Base material dimension Mass (reference value) 0.08 g
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.
6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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