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18-bit registered driver with inverted register enable

and Dynamic Controlled Outputs [ (3-State) 74AVC16834A

FEATURES PIN CONFIGURATION
® Wide supply voltage range of 1.2 Vt0 3.6 V
N
® Complies with JEDEC standard no. 8-1A/5/7 NC E GND
® CMOS low power consumption ne 2] NC
Yo [3 54] A
® Input/output tolerant up to 3.6 V GNS % GT\ID
® DCO (Dynamic Controlled Output) circuit dynamically changes Y1 E A
output impedance, resulting in noise reduction without speed Y, E Ag
degradation Vee E Voo
® Low inductance multiple Vcc and GND pins for minimum noise Ys E A
and ground bounce Ys E As
® Power off disables 74AVC16834A outputs, permitting Live Ys E As
Insertion GND E GND
® |ntegrated input diodes to minimize input overshoot and Yo E Ag
undershoot vr [13] A7
® Full PC133 solution provided when used with PCK2509S or Yg E Ag
PCK2510S and CBT16292 Yo E Ao
Y10 E A1o
DESCRIPTION va ] Au
The 74AVC16834A is a 18-bit universal bus driver. Data flow is oo [18] GND
controlled by output enable (OE), latch enable (LE) and clock inputs Y12 E A1z
(CP). Y13 E A1z
This product is designed to have an extremely fast propagation Y14 E A4
delay and a minimum amount of power consumption. vee [22] Vee
To ensure the high-impedance state during power up or power Y15 E A1
down, OE should be tied to V¢ through a pullup resistor (Live Y16 E Ate
Insertion). GND GND
A Dynamic Controlled Output (DCO) circuitry is implemented to Y17 A1z
support termipation line drive during transient. See the graphs on OE cP
page 9 for typical curves. E GND hooiss
QUICK REFERENCE DATA
GND=0V; Tagmp =25 °C; t, =< 2.0 ns; C|_ = 30 pF.
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
) Vec =18V 2.6
Propagation dela
tpHL/tPLH An t% gn Y Ve =25V 2.0 ns
Vec =33V 1.7
Propagation delay Vec =18V 2.9
tPHL/tPLH LE to Yn; VCC =25V 2.3 ns
CPtoYn Vee =33V 1.9
C Input capacitance 5.0 pF
L . Outputs enabled 25
Cpp Power dissipation capacitance per buffer V| =GND to Vet - pF
Output disabled 6
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x V2 x i+ 2 (CL x V2 x f,) where: f; = input frequency in MHz; C|_ = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V; = (Cp x V2 x f,) = sum of outputs.
ORDERING INFORMATION
PACKAGES TEME e RALURE ORDER CODE DRANING
56-Pin Plastic 0.5 mm pitch TSSOP —40°C to +85°C 74AVC16834ADGG SOT364-1
56-Pin Plastic 0.4 pitch TSSOP (TVSOP) —40°C to +85°C 74AVC16834ADGV SOT481-2
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Philips Semiconductors Product data

18-bit registered driver with inverted register enable

: 74AVC16834A
and Dynamic Controlled Outputs[] (3-State)

PIN DESCRIPTION LOGIC SYMBOL
PIN NUMBER SYMBOL | NAME AND FUNCTION 1
1,2,55 NC No connection oF E
3,5,6,8,9,10, 12,13,
14, 15, 16, 17, 19, 20, Yoto Yq7 | Data outputs 1
21, 23, 24, 26 -
i
4,11, 18, 25, 32, 39, 46,
53 56 GND Ground (0 V) .
7,22, 35,50 Vee Positive supply voltage
i~ Output enable input -
21 OE (active LOW)
= Latch enable input E
28 LE (active LOW)
30 CP Clock input 1
54,52, 51, 49, 48, 47,
45, 44,43, 42, 41, 40, Ag to A17 | Data inputs )
38, 37, 36, 34, 33, 31 A1 D
T € "
- I cP
vy \

TO THE 17 OTHER CHANNELS

SH00202

TYPICAL INPUT (DATA OR CONTROL)

Vee

SH00200

2002 Sep 11 3
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18-bit registered driver with inverted register enable 7AAVC16834A
and Dynamic Controlled Outputs[] (3-State)

LOGIC SYMBOL (IEEE/IEC) FUNCTION TABLE
INPUTS
— — OUTPUTS
o 27 N e OE LE CP A
cp 30 =~ 2c3 H X X X z
LE TZS c3 L L X L L
G2 L L X H H
— —
Yo 3 54 py L H 1 L L
Y, 5 ] 52 AL L H 1 H H
Y, 8| 51 a, L H H X Yol
Y3 e 1 10 1 3 )— 49 Az L H L X Y02
9 48

Yo ——f A4 H = HIGH voltage level
Vs A0 o ] T L = LOW voltage level
Ye 12 45 a X = Dpn’t‘ care

13 an z = High impedance “off" state
Y7 * A7 1 = LOW-to-HIGH level transition
Ve 14 43 pg

15 42 NOTES:
Yo - A9 1. Output level before the indicated steady-state input conditions
Yo e 41 A were established, provided that CP is high before LE goes low.
vy A7 40 Ay 2. Output Ieve_l before the indicated steady-state input conditions

19 38 were established.
Yy —a———— =% App
Y13 &47 37 A1z
Yig 2le— %6 A,
Y15 ﬁ% I A1s
Y16 A<7 33 A1p
Y17 &4‘ 31 A17

SHO0158

168-pin SDR SDRAM DIMM

= = = = = = = = =
< < < < < < < < <
13z 4 @ x @ 4 @ x cE[C
a a a a a a a [a) [a)
%] ) %] ) %] [ 4] ) n
BACK SIDE
O1 T T 10
= = =3 = = = =3 = =
< < < < < < < < <
- -
[a) [a) [a) [a) [a) [a) [a) [a)] [a)
] [} 2] wn 2] [} 2] wn 2]
FRONT SIDE

|74AVCM1683£‘ 74AVCM168341| 74AVCM168341 | PCK2509S or PCK2510S |

O1 T 1 10

The PLL clock distribution device and AVCM registered drivers reduce signal loads on the memory
controller and prevent timing delays and waveform distortions that would cause unreliable operation

SW00407
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Philips Semiconductors Product data
18-bit registered driver with inverted register enable ZAAVC16834A
and Dynamic Controlled Outputs[] (3-State)

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
1.65 1.95
DC supply voltage (according to JEDEC Low Voltage Standards) 2.3 2.7 Vv
Vee 3.0 36
DC supply voltage (for low voltage applications) 1.2 3.6 Vv
\ DC Input voltage range 3.6 \%
Vo DC output voltage range; output 3-State 3.6 v
DC output voltage range; output HIGH or LOW state Vce
Tamb Operating free-air temperature range -40 +85 °C
Vcc=1.65t02.3V 30
tr t Input rise and fall times Vec=23t103.0V 20 ns/V
Vec=3.0t03.6V 0 10

ABSOLUTE MAXIMUM RATINGS
In accordance with the Absolute Maximum Rating System (IEC 134). Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +4.6 \%
lik DC input diode current V, <0 -50 mA
\ DC input voltage For all inputst -0.5t04.6 Vv
lok DC output diode current Vo >VecorVo <0 +50 mA
Vo DC output voltage; output 3-State Note 1 -0.5t04.6 \%
Vo DC output voltage; output HIGH or LOW state Note 1 —-0.5t0 V¢ +0.5 \%
lo DC output source or sink current Vo =0to Vce +50 mA
lenDs lcc | DC Ve or GND current +100 mA
Tstg Storage temperature range —65 to +150 °C
Pror Power_ dis_sipatior] per pa_ckage For temperzoiture range: -40 to _+125 °C mw
—plastic thin-medium-shrink (TSSOP) above +55 °C derate linearly with 8 mW/K 600
NOTE:

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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18-bit registered driver with inverted register enable

and Dynamic Controlled Outputs[] (3-State)
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYPL MAX
VCC =12V VCC - -
Vcc=1.65t01.95V 0.65Vce 0.9 -
Vi HIGH level Input voltage \%
Vee=23102.7V 1.7 1.2 -
Vcc=3.0t03.6V 2.0 15 -
Vee =12V - - GND
Vec=1.65t01.95V - 0.9 0.35Vce
i LOW level Input voltage \
Vee=2.3102.7V - 1.2 0.7
Vcc=3.0t03.6V - 15 0.8
VCC =1.65t0 3.6V, V| = VIH or V”_; _
Vou HIGH level output voltage Ve =1.65V,Vi=ViyorV;lo=-4mA Vec—0.45 | Vec—0.10 - v
VCC =23V, V| = VIH or V||_; Io =-8mA Vccf0.55 Vcc*0.28 -
VCC =3.0V; V| = VIH or V||_; Io =-12mA Vcc—0.70 Vcc—0.32 -
VCC =1.65t03.6 V; V| = VIH or V”_;
lo = 100 PA - GND 0.20
VoL LOW level output voltage Vee =165V, Vi=ViyorV; lo=4mA - 0.10 0.45 v
VCC =23 V; V| = VIH or V||_; Io =8mA - 0.26 0.55
Vee=3.0V; Vi =VyorV; lp=12 mA - 0.36 0.70
Vcc =165t03.6V,
Iy Input leakage current V| = Ve or GND - 0.1 25 HA
lorr 3-State output OFF-state current | Vcc =0V, VjorVo=3.6 V - 0.1 +10 HA
linz/liLz | 3-State output OFF-state current | Ve =1.65t0 3.6 V; V| = Ve or GND - 0.1 12.5 HA
VCC =1.65t02.7V; V| = VIH or V||_; _ 0.1 5
VO = VCC or GND ’
loz 3-State output OFF-state current HA
Vee=3.0t03.6V;V,=VyorVy; _ 01 10
Vo = Ve or GND ’
) Vee =1.6510 2.7 V; V) = Ve or GND; 1o = 0 - 0.1 20
Icc Quiescent supply current HA
Veec=3.0t03.6V;V|=VccorGND; lp=0 - 0.2 40
NOTE:

1. Alltypical values are at Ty = 25 °C.
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18-bit registered driver with inverted register enable 7AAVC16834A
and Dynamic Controlled Outputs[] (3-State)

AC CHARACTERISTICS
GND=0V;t =t<2.0ns; C_=230pF

LIMITS
SYMBOL | PARAMETER [WAVEFORM | vec=33%03V | Vec=25%02V | Vec=18x015v | Yee= | Vee™ | Veo = [ yniT
MIN | TYPL | MAX MIN | TYPL | MAX MIN | TYPL | MAX MIN MAX TYP TYP
Propagation
0.9 26 | 10 32 |15 ] 28 | 49 5.9
iil?g " 1,7 ox 27 152 los 120 |35 [ 10| 56 | 42 [ 20 58| 36 | 25
Propagation
12|20 |30 |15 24 |37 |18] 34 6.5
teHU/tpLH ‘E—E'?é’ i 2.7 07|19 |29 |os |23 |35 10|29 |53 [23]|65] 40 | 55 |
Propagation
0.8 1.1 16 | 28 | 44 4.9
dcile% “ 3,7 o7 |27 25 |og |20 [30 |10 |56 |45 [20 |51 ] 37 | &5
3-State output
. 13| 25 |43 |16 |28 |48 22|40 |67 8.0
tpznltpzL eo—rg"g')e\(“nme 6.7 10|23 |40 [10| 25 |45 |15 |30 |65 |28 |82 50 | 55 | s
3-State output
: . 15| 30 |47 | 15| 34 |56 |24 | 46 |72 6.5
teHz/tpLz g_sEatlz)IeYtrl]me 6.7 10|23 |35 10|22 20 |15]|35 |65 |21 |62 45 | 55 | DS
CP pulse width
CoH o lSW 3,7 10| = | = 22| = | = |20 = | -] =-]- - -
tw TE oul o ns
Lo opee widlt 2,7 0] - | = |12l = =20 = | =1|=-1|-1| - -
iﬁﬁ(‘)‘%‘;,me 5,7 03 |-05] - o1 |-02] - | 0o |-02]| - 02| - 0 0
tsu Set-up tim ns
Aﬁ tg’prE e 4,7 o501 | - Jos|lor| - J10]o5 | - [25] - | o8 | 15
/':;"So“énlf 5,7 09|06 | - Jo7]o3| - |o7]o3]| - |o6]| - | 03 | 01
th a1 ns
Xg f'ot%e 4,7 06|04 | - Jo2]or | - Jo1] o | - o] - 0 0.7
o Maximum clock 3,7 500 | - _ a0 | - — l2s0| - - - - - - MHz
pulse frequency

NOTE:
1. Alltypical values are measured at Typ =25 °C and at Ve =1.8V, 25V, 3.3 V.

2002 Sep 11 7
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18-bit registered driver with inverted register enable
and Dynamic Controlled Outputs[] (3-State)

74AVC16834A

AC WAVEFORMS FOR V¢ =3.0VTO 3.6V
RANGE

VM =0.5 VCC

Vx = VoL +0.300 V

Vy = VOH —-0.300 V

VoL and Vpy are the typical output voltage drop that occur with the
output load.

Vi=Vce

AC WAVEFORMS FOR Ve =2.3V TO 2.7V AND

Vee < 2.3V RANGE

VM =05 VCC

Vx=VoL+0.15V

VY = VOH -0.15V

VoL and Vpy are the typical output voltage drop that occur with the
output load.

Vi=Vce

<

NOTE: The shaded areas indicate when the input is permitted to change
for predictable output performance.
Vp =0.5Vec at Veg=2.3102.7V

Vi
An
GND

Zd

Vm

SH00166

Waveform 4. Data set-up and hold times for the An input to the
LE input

Vm

tpHL tpLH

Vm

NOTE: Vyy =0.5Vcc at Vec=2.3102.7V SH00132

Waveform 1. Input (An) to output (Yn) propagation delay

LE INPUT
GND

Vo

Yn OUTPUT

NOTE: Vy = 0.5 Ve at Vee=2.3102.7V

SHO00165

Vi
CP INPUT

GND

Vi
An INPUT
GND

VoH
Yn OUTPUT

NOTE: The shaded areas indicate when the input is permitted to change
for predictable output performance.

Vi =05Vcc at Voo =2.3102.7V
M ce e vee SH00136

Waveform 5. Data set-up and hold times for the An input to the
clock CP input

Waveform 2. Latch enable input (LE ) pulse width, the latch
enable input to output (Yn) propagation delays.

CP INPUT
GND

VoH
Yn OUTPUT

VoL
NOTE: Vyy = 0.5Vcc at Ve =2.3102.7 V SH00135

nOE INPUT M
GND ——/

Vee - - - -

OUTPUT
LOW-to-OFF

Vm
OFF-to-LOW

VoL

< tepz — >

VoH 1\
OUTPUT Vy /
HIGH-to-OFF Vi
OFF-to-HIGH

GND - === == =-=-----[--- ==

outputs -l outputs -l outputs
enabled disabled enabled

NOTE: Vi = 0.5V at Ve =23102.7V

Waveform 3. The clock (CP) to Yn propagation delays, the
clock pulse width and the maximum clock frequency.

2002 Sep 11
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18-bit registered driver with inverted register enable 7AAVC16834A
and Dynamic Controlled Outputs[] (3-State) 1683

TEST CIRCUIT GRAPHS
S1
vVee 2*Vee
O— Open 35
o—
GND S 3 / /
R o) /
v Vo L Q 25
PULSE bUT 2 MMV
GENERATOR T >
5 15 / /]
—
RT l CL~/—~ RL % 1 // Vec=25V
[e)
= = = = = = g 05 Vcc =18V
L o . =
Test Circuit for switching times 0
0 50 100 150 200 250
DEFINITIONS
R = Load resistor I oL OUTPUT CURRENT (mA)
C| = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to Zgyt of pulse generators.
SH00204
SWITCH POSITION
TEST S1 Vee Vi R Figure 1. Output voltage (V o) vs. output current (I o)
tpLHAPHL Open <23V Vee 1000 Q
tpLz/tPzL 2 ¥ Voo 23-27V Vee 500 Q
tpHz/tPZH GND 3.0V Vee 500 Q as
SV01018 30 /
Waveform 7. Load circuitry for switching times 25 /

>
w
2
=
2 20 / /
>
= 15 / / /
o
E 10 i
o =
T 05 Vcc=33V Ve =25 V- [I-c=18\/f
z cc=2. / cC=1.8 V
= o0 /| | |
-250 —200 -150 -100 -50 0

I o4 OUTPUT CURRENT (mA)

SH00205

Figure 2. Output voltage (V op) vs. output current (I oR)

A Dynamic Controlled Output (DCO) circuit is designed in. During
the transition, it initially lowers the output impedance to effectively
drive the load and, subsequently, raises the impedance to reduce
noise. Figures 1 and 2 show Vg vs. Ig. and Vpy Vs. Igy curves to
illustrate the output impedance and drive capability of the circuit. At
the beginning of the signal transition, the DCO circuit provides a
maximum dynamic drive that is equivalent to a high drive standard
output device.

2002 Sep 11 9
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18-bit reg|st_ered driver with inverted register enable ZAAVC16834A
and Dynamic Controlled Outputs[] (3-State)
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm SOT364-1

T
- - - - - - Ay { ) A
pi'r}1 index \ l

f e
O d—Lp—b f
—— | ——|
1HHHHHHHHHH@?Q?HHHHHH ool alalala =S
4 |
P
0 25 5 mm
L 1 ]
scale
DIMENSIONS (mm are the original dimensions).
A
UNIT | = | A1 | Az | A bp c DM | E@ | e Hg L Lp Q v w y z Gl
015 | 1.05 028 | 02 | 141 | 82 8.3 0.8 | 0.50 0.5 8°
mmo 12 005 | 085 | 9% | 017 | 01 | 139 so | %® | 79 | "0 | 04 | 0as| 025|008 O | oy | go
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
956216
SOTa64-1 MO-153 =} @ DA
2002 Sep 11



e Distributor of NXP Semiconductors/Freescale Semiconductor, Inc. : Excellent Integrated
= Datasheet of 74AVC16834ADGG,112 - IC UNIV BUS DVR 18BIT 56 TSSOP
p—— '-||'|\|""|'1~ Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

g
III;;III

Philips Semiconductors Product data

18-bit registered driver with inverted register enable

: 74AVC16834A
and Dynamic Controlled Outputs[] (3-State)
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 4.4 mm SOT481-2
- D - 4]

P
______ | | A

=7

| A A2 (Ag)

Ay \
T e
O

- L™

—— | ——»

1HHHHHHHHHHHHWHHHHHHHHHHHHM%

L *L,
0 25 5mm

DIMENSIONS (mm are the original dimensions)

A
UNIT |~ | A1 | A2 | Az | by c |DMIE@| e | HE | L Lp | v w y [ ZO | 8
015 | 1.05 023 | 020 | 11.4 4.5 6.6 0.75 0.4 g°
mm 12 0.05 | 0.80 028 013 | 009 | 11.2 4.3 04 6.2 1 0.45 02 007 | 008 0.1 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC JEITA

SOT481-2 - MO-194 - -E- @ 01-11-24
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18-bit registered driver with inverted register enable

: 74AVC16834A
and Dynamic Controlled Outputs[] (3-State)
REVISION HISTORY
Rev Date Description
4 2000 Jul 25 Product specification (9397 750 07353); fourth version.
Engineering Change Notice: 853-2207 24201:
5 2002 Sep 11 Product data (9397 750 10331); fifth version supersedes Product specification
2000 Jul 25. Engineering Change Notice: 853-2207 28874 (2002 Sep 09).
Modifications:
Add new package option (TVSOP) to existing product data sheet.
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18-bit registered driver with inverted register enable

: 74AVC16834A
and Dynamic Controlled Outputs[] (3-State)

Data sheet status

Product Definitions
[1]
Data sheet status status (2]
Objective data Development | This data sheet contains data from the objective specification for product development.

Philips Semiconductors reserves the right to change the specification in any manner without notice.

Preliminary data Quialification This data sheet contains data from the preliminary specification. Supplementary data will be
published at a later date. Philips Semiconductors reserves the right to change the specification
without notice, in order to improve the design and supply the best possible product.

Product data Production This data sheet contains data from the product specification. Philips Semiconductors reserves the
right to make changes at any time in order to improve the design, manufacturing and supply.
Changes will be communicated according to the Customer Product/Process Change Notification
(CPCN) procedure SNW-SQ-650A.

[1] Please consult the most recently issued data sheet before initiating or completing a design.

[2] The product status of the device(s) described in this data sheet may have changed since this data sheet was published. The latest information is available on the Internet at URL
http://iwww.semiconductors.philips.com.

Definitions

Short-form specification —  The data in a short-form specification is extracted from a full data sheet with the same type number and title. For
detailed information see the relevant data sheet or data handbook.

Limiting values definition —  Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or
at any other conditions above those given in the Characteristics sections of the specification is notimplied. Exposure to limiting values for extended
periods may affect device reliability.

Application information —  Applications that are described herein for any of these products are for illustrative purposes only. Philips
Semiconductors make no representation or warranty that such applications will be suitable for the specified use without further testing or
modification.

Disclaimers

Life support — These products are not designed for use in life support appliances, devices or systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips Semiconductors customers using or selling these products for use in such applications
do so at their own risk and agree to fully indemnify Philips Semiconductors for any damages resulting from such application.

Rightto make changes— Philips Semiconductors reserves the right to make changes, without notice, in the products, including circuits, standard
cells, and/or software, described or contained herein in order to improve design and/or performance. Philips Semiconductors assumes no
responsibility or liability for the use of any of these products, conveys no license or title under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that these products are free from patent, copyright, or mask work right infringement, unless
otherwise specified.
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