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HD74ALVC16835
18-bit Universal Bus Driver with 3-state Outputs 

REJ03D0053-0700 
(Previous: ADE-205-192E) 

Rev.7.00 
Apr 07, 2006 

Description
The HD74ALVC16835 is an 18-bit universal bus driver designed for 2.3 V to 3.6 V VCC operation. 

Data flow from A to Y is controlled by output enable (OE). The device operates in the transparent mode when the latch 
enable (LE) input is high. The A data is latched if the clock (CLK) input is held at a high or low logic level.  If LE is 
low, the A data is stored in the latch/flip flop on the low to high transition of the CLK.  When OE is high, the outputs 
are in the high impedance state. 

To ensure the high impedance state during power up or power down, OE should be tied to VCC through a pullup 
register; the minimum value of the register is determined by the current sinking capability of the driver. 

Features
• Meets “PC SDRAM registered DIMM design support document, Rev. 1.2” 
• VCC = 2.3 V to 3.6 V 
• Typical VOL ground bounce < 0.8 V (@VCC = 3.3 V, Ta = 25°C) 
• Typical VOL ground bounce < 0.8 V (@VCC = 3.3 V, Ta = 25°C) 
• High output current ±24 mA (@VCC = 3.0 V) 
• Ordering Information 

Part Name Package Type Package Code 
(Previous code) 

Package 
Abbreviation 

Taping Abbreviation 
(Quantity) 

HD74ALVC16835TEL TSSOP-56 pin PTSP0056KA-A 
(TTP-56DAV) 

T EL (1,000 pcs / Reel) 

Function Table 
Inputs 

OE LE CLK A 
Output Y 

H X X X Z 
L H X L L 
L H X H H 
L L ↑ L L 
L L ↑ H H 
L L H X Y0 

*1 
L L L X Y0 

*2 
H : High level 
L : Low level 
X : Immaterial 
Z : High impedance 
↑ : Low to high transition 
Notes: 1. Output level before the indicated steady-state input conditions were established, provided that CLK was high 

before LE went low. 
 2. Output level before the indicated steady-state input conditions were established. 

 should be tied to V
ined by the current sinking capability of the driver. 

Meets “PC SDRAM registered DIMM design support document, Rev. 1.2” 

 = 3.3 V, Ta = 25°C) 
 = 3.3 V, Ta = 25°C) 

Package Code 
(Previous code) 

PTSP0056KA-A 
(TTP-56DAV) 

Inputs 
 LE CLK A 

H X X X Z 
L H X L L 
L H X H H 
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Pin Arrangement 

(Top view)
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Absolute Maximum Ratings 
Item Symbol Ratings Unit Conditions 

Supply voltage range VCC –0.5 to 4.6 V  
Input voltage range *1 VI –0.5 to 4.6 V  
Output voltage range *1, 2 VO –0.5 to VCC+0.5 V  
Input clamp current IIK –50 mA VI < 0 
Output clamp current IOK ±50 mA VO < 0 or VO > VCC 
Continuous output current IO ±50 mA VO = 0 to VCC 
VCC, GND current / pin ICC or IGND ±100 mA  
Maximum power dissipation  
at Ta = 55°C (in still air) *3 

PT 1 W TSSOP 

Storage temperature range Tstg –65 to 150 °C  
Notes: Stresses beyond those listed under “absolute maximum ratings” 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 condition” is not implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 

 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp current ratings 
are observed. 

 2. The input and output positive-voltage ratings may be exceeded up to 4.6 V if the input and output clamp-
current ratings are observed. 

 3. The maximum power dissipation is calculated using a junction temperature of 150°C and board trace length 
of 750 mils. 

Recommended Operating Conditions 
Item Symbol Min Max Unit Conditions 

Supply voltage VCC 2.3 3.6 V  
Input voltage VI 0 VCC V  
Output voltage VO 0 VCC V  

— –12 VCC = 2.3 V 
— –12 VCC = 2.7 V 

High-level output current IOH 

— –24 

mA 

VCC = 3.0 V 
— 12 VCC = 2.3 V 
— 12 VCC = 2.7 V 

Low-level output current IOL 

— 24 

mA 

VCC = 3.0 V 
Input transition rise or fall rate ∆t/∆v 0 10 ns/V  
Operating free-air temperature Ta –40 85 °C  
Note: Unused or floating control pins must be held high or low. 

he input and output clamp current ratings 

ive-voltage ratings may be exceeded up to 4.6 V if the input and output clamp-

g a junction temperature of 150°C and board trace length 

Min Max Unit Conditions 
 2.3 3.6 V  

VI 0 VCC V  
VO 0 VCC V  

— –12 V
— –12 V

IOH

— –24 
— 12 VIOL

∆Input transition rise or fall rate t/∆v 0 10 ns/V  
Operating free-air temperature Ta –40 85 °C  
Note: Unused or floating control pins must be held high or low. 
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Logic Diagram 
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Electrical Characteristics 
 (Ta = –40 to 85°C) 

Item Symbol VCC (V) Min Max Unit Test Conditions 
2.3 to 2.7 1.7 — VIH 
2.7 to 3.6 2.0 — 

V  

2.3 to 2.7 — 0.7 

Input voltage 

VIL 
2.7 to 3.6 — 0.8 

V  

2.3 to 3.6 VCC–0.2 — IOH = –100 µA 
2.3 2.0 — IOH = –6 mA, VIH = 1.7 V 
2.3 1.7 — IOH = –12 mA, VIH = 1.7 V 
2.7 2.2 — IOH = –12 mA, VIH = 2.0 V 
3.0 2.4 — IOH = –12 mA, VIH = 2.0 V 

VOH 

3.0 2.0 — 

V 

IOH = –24 mA, VIH = 2.0 V 
2.3 to 3.6 — 0.2 IOL = 100 µA 

2.3 — 0.4 IOL = 6 mA, VIL = 0.7 V 
2.3 — 0.7 IOL = 12 mA, VIL = 0.7 V 
2.7 — 0.4 IOL = 12 mA, VIL = 0.8 V 

Output voltage 

VOL 

3.0 — 0.55 

V 

IOL = 24 mA, VIL = 0.8 V 
Input current IIN 3.6 — ±5.0 µA VIN = VCC or GND 
Off state output current IOZ 3.6 — ±10 µA VOUT = VCC or GND 

ICC 3.6 — 40 µA VIN = VCC or GND Quiescent supply current 
∆ICC 3.0 to 3.6 — 750 µA One input at (VCC–0.6)V, 

other inputs at VCC or GND 

To 17 Other Channels

 (V) Min Max Unit 
2.3 to 2.7 1.7 — 
2.7 to 3.6 2.0 — 

V  

2.3 to 2.7 — 0.7 
2.7 to 3.6 — 0.8 
2.3 to 3.6 VCC–0.2 — I

2.3 2.0 — I2.3 2.0 — I2.3 2.0 — I
2.3 1.7 — I
2.7 2.2 — I
3.0 2.4 — I
3.0 2.0 — 

2.3 to 3.6 — 0.2 
2.3 — 0.4 I

VOL
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Switching Characteristics 
 (Ta = –40 to 85°C) 

Item Symbol VCC (V) Min Typ Max Unit From (Input) To (Output) 
2.5±0.2 150 — —   

2.7 150 — —   
Maximum clock 
frequency 

fmax 

3.3±0.3 150 — — 

MHz 

  
2.5±0.2 1.0 — 4.2 

2.7 — — 4.2 
3.3±0.3 1.0 — 3.6 

A Y 

2.5±0.2 1.3 — 5.0 
2.7 — — 4.9 

3.3±0.3 1.3 — 4.2 

LE Y 

2.5±0.2 1.4 — 5.5 
2.7 — — 5.2 

Propagation delay time tPLH 
tPHL 

3.3±0.3 1.4 — 4.5 

ns 

CLK Y 

2.5±0.2 1.4 — 5.5 
2.7 — — 5.6 

Output enable time tZH 
tZL 

3.3±0.3 1.1 — 4.6 

ns OE Y 

2.5±0.2 1.0 — 4.5 
2.7 — — 4.3 

Output disable time tHZ 
tLZ 

3.3±0.3 1.3 — 3.9 

ns OE Y 

3.3 3.0 4.5 7.0 Control inputs  Input capacitance CIN 
3.3 3.0 6.0 9.0 

pF 
Data inputs  

Output capacitance CO 3.3 3.0 7.0 9.0 pF Y ports  
2.5±0.2 2.2 — — 

2.7 2.1 — — 
3.3±0.3 1.7 — — 

Data before CLK↑ 

2.5±0.2 1.9 — — 
2.7 1.6 — — 

3.3±0.3 1.5 — — 

Data before LE↓ 
CLK “H” 

2.5±0.2 1.3 — — 
2.7 1.1 — — 

Setup time tsu 

3.3±0.3 1.0 — — 

ns 

Data before LE↓ 
CLK “L” 

2.5±0.2 0.6 — — 
2.7 0.6 — — 

3.3±0.3 0.7 — — 

Data after CLK↑ 

2.5±0.2 1.4 — — 
2.7 1.7 — — 

Hold time th 

3.3±0.3 1.4 — — 

ns 

Data after LE↓ 
CLK “H” or “L” 

2.5±0.2 3.3 — — 
2.7 3.3 — — 

3.3±0.3 3.3 — — 

LE “H” 

2.5±0.2 3.3 — — 
2.7 3.3 — — 

Pulse width tw 

3.3±0.3 3.3 — — 

ns 

CLK “H” or “L” 

ns 

2.5±0.2 1.0 — 4.5 
2.7 — — 4.3 

3.3±0.3 1.3 — 3.9 

ns OE Y OE Y OE

3.3 3.0 4.5 7.0 Control inputs  
3.3 3.0 6.0 9.0 
3.3 3.0 4.5 7.0 Control inputs  pF 3.3 3.0 4.5 7.0 Control inputs  

Data inputs  
 3.3 3.0 7.0 9.0 pF Y ports  

2.5±0.2 2.2 — — 
2.7 2.1 — — 2.7 2.1 — — 

3.3±0.3 1.7 — — 
2.5±0.2 1.9 — — 

2.7 1.6 — — 
3.3±0.3 1.5 — — 
2.5±0.2 1.3 — — 

2.7 1.1 — — 
3.3±0.3 1.0 — — 

ns 

2.5±0.2 0.6 — — 
2.7 0.6 — — 2.7 0.6 — — 

3.3±0.3 0.7 — — 
2.5±0.2 1.4 — — 

th
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Switching Characteristics (cont.) 
(Ta = 0 to 85°C) 

Item Symbol VCC (V) Min Typ Max Unit 
FROM
(Input) 

TO
(Output)

CL=0pF *1 3.3±0.165 0.9 — 2.0 
CL=50pF 3.3±0.165 1.0 — 4.5 

A Y 

CL=0pF *1 3.3±0.165 1.5 — 3.0 
CL=50pF 

tPLH, tPHL 

3.3±0.165 1.7 — 4.5 
CLK Y 

Propagation 
delay time 

CL=50pF tSSO *1, 2 3.3±0.165 1.7 — 4.8 

ns 

CLK, A Y 
Output rise / 
fall time 

CL=50pF tTLH, tTHL *1 3.3±0.165 1.0 — 2.5 volts/ 
ns 

 Y 

Notes: 1. This parameter is characterized but not tested. 
 2. tSSO : Simultaneous switching output time. 

Operating Characteristics 
(Ta = 25°C) 

VCC = 2.5±0.2 V VCC = 3.3±0.3 V
Item Symbol 

Typ Typ 
Unit Test Conditions 

Outputs enable 22.0 24.5 Power dissipation 
capacitance Outputs disable 

Cpd 
5.0 6.0 

pF CL = 0, f = 10 MHz 

Test Circuit 

500 ΩCL

500 Ω S1

*1

See under table

GND

OPEN

Load Circuit for Outputs

Symbol

t      / tPLH PHL
OPEN

GND

CC2 × V 6.0 V

t    / tZH HZ

t    / tZL LZ

t    / t   / tsu h w

30 pF 50 pFCL

OPEN

GND

Vcc=2.7V,
3.3±0.3VVcc=2.5±0.2V

 
Note: 1. CL includes probe and jig capacitance. 

 = 3.3±0.3 V
Typ Typ 

Unit Test Conditions 

24.5 
5.0 6.0 

pF CpF CL = 0, f = 10 MHz 

500 ΩCL

500 Ω S1

*1

See under table

Load Circuit for Outputs
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Waveforms – 1 
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Waveforms – 2 
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Waveforms – 3 

Vref1

Vref2

tZL tLZ

tZH tHZ

VOH

VOL

VCC

V    +0.15 VOL

V    –0.15 VOH

V    +0.3 VOL

V    –0.3 VOH

VCC

CC

Waveform - A

Output

Control

Waveform - B

GND

VIH

TEST

VIH

Vref

Vref1

Vref2

1/2 V 1.5 V

2.7 V

VOH1

VOL1

3.0 V

GND GND

Vcc=2.7V,
3.3±0.3VVcc=2.5±0.2V

10 % 10 %

90 % 90 %

trtf

Vref

Vref

Vref

Vref

≈VOH1

≈VOL1

 
Notes:  1. All input pulses are supplied by generators having the following characteristics : 

PRR ≤ 10 MHz, Zo = 50 Ω, tr ≤ 2.0 ns, tf ≤ 2.0 ns. (VCC = 2.5±0.2 V) 
PRR ≤ 10 MHz, Zo = 50 Ω, tr ≤ 2.5 ns, tf ≤ 2.5 ns. (VCC = 2.7 V, 3.3±0.3 V) 

 2.  Waveform–A is for an output with internal conditions such that the output is low except when 
disabled by the output control. 

 3. Waveform–B is for an output with internal conditions such that the output is high except when 
disabled by the output control. 

 4. The outputs are measured one at a time with one transition per measurement. 

V    +0.15 VOLV    +0.15 VOLV    +0.15 V

V    –0.15 VOHV    –0.15 VOHV    –0.15 V

VCCVCCV

ref

Vref1

Vref2

1/2 V 1.5 V

VOH1

VOL1 GND

rators having the following characteristics : 
 2.0 ns, tf ≤ 2.0 ns. (VCC = 2.5±0.2 V) 
 2.5 ns, tf ≤ 2.5 ns. (VCC = 2.7 V, 3.3±0.3 V) 

 2.  Waveform–A is for an output with internal conditions such that the 
disabled by the output control. 

 3. Waveform–B is for an output with internal conditions such that the output is high except when 
disabled by the output control. 

 4. The outputs are measured one at a time with one transition per measurement. 
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IV Characteristics for Register Output (Measured value) 
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Package Dimensions 
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Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble 

may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
   Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary 
   circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's 

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, 

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of 

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons.  It is 
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product 
information before purchasing a product listed herein.

   The information described here may contain technical inaccuracies or typographical errors.
   Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
   Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor 

home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to 

evaluate all information as a total system before making a final decision on the applicability of the information and products.  Renesas Technology Corp. assumes 
no responsibility for any damage, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life 
is potentially at stake.  Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a 
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater 
use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and 

cannot be  imported into a country other than the approved destination.
   Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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Компания «ЭлектроПласт» предлагает заключение долгосрочных отношений при 
поставках импортных электронных компонентов на взаимовыгодных условиях! 

 
Наши преимущества: 

 Оперативные поставки широкого спектра электронных компонентов отечественного и 
импортного производства напрямую от производителей и с крупнейших мировых 
складов; 

  Поставка более 17-ти миллионов наименований электронных компонентов; 

 Поставка сложных, дефицитных, либо снятых с производства позиций; 

 Оперативные сроки поставки под заказ (от 5 рабочих дней); 

 Экспресс доставка в любую точку России; 

 Техническая поддержка проекта, помощь в подборе аналогов, поставка прототипов; 

 Система менеджмента качества сертифицирована по Международному стандарту ISO 
9001; 

 Лицензия ФСБ на осуществление работ с использованием сведений, составляющих 
государственную тайну; 

 Поставка специализированных компонентов (Xilinx, Altera, Analog Devices, Intersil, 
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq, 
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics и др.); 
 

Помимо этого, одним из направлений компании «ЭлектроПласт» является направление 
«Источники питания». Мы предлагаем Вам помощь Конструкторского отдела: 

 Подбор оптимального решения, техническое обоснование при выборе компонента; 

 Подбор аналогов; 

 Консультации по применению компонента; 

 Поставка образцов и прототипов; 

 Техническая поддержка проекта; 

 Защита от снятия компонента с производства. 
 
 
 

 
 

Как с нами связаться 

Телефон: 8 (812) 309 58 32 (многоканальный)  
Факс: 8 (812) 320-02-42  
Электронная почта: org@eplast1.ru  

Адрес: 198099, г. Санкт-Петербург, ул. Калинина, 

дом 2, корпус 4, литера А.  
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