Philips Semiconductors Preliminary specificati
L. ]

18-bit universal bus transceiver (3-State) 74ALVCH16500
.. ]

FEATURES DESCRIPTION
® Complies with JEDEC standard no. 8-1A. Thg 74ALVCH16500 i§ a high-performance CMOS product..

This device is an 18-bit universal transceiver featuring non-inverting
& CMOS low power consumption 3-State bus compatible outputs in both send and receive directions.

Data flow in each direction is controlted by output enable (OE g and
OFEpga), latch enable (LEap and LEga), and clock (CPag and CTPgy)
® Current drive + 24 mA at 3.0V inputs. For A-to-B data flow, the device operates in the transparent
mode when LEag is High. When LEag is Low, the A data is latched if
CPag is held at a High or Low logic level. If LEg is Low, the A-bus

® Direct interface with TTL levels

® All inputs have bushold circuitry

® Output drive capability 500 transmission lines @ 85°C data is stored in the latch/flip-flop on the High-to-Low transition of
CTPpag. When OE g is High, the outputs are active. When QE g is
® MULTIBYTE™ flow-through standard pin-out architecture Low, the outputs are in the high-impedance state.
® Low inductance multiple V¢ and ground pins for minimum noise Data flow for B-1o-A is similar to that of A-t0-B but uses DEgy, LEgs
and ground bounce and CPgp. The output enables are complimentary (OE zg is active

High. and OEg, is active Low).

To ensure the high impedance state during power up or power
down, DEgy should be tied to Vg through a pullup resistor and
OE ag should be tied to GND through a pulldown resistor; the
minimum value of the resistor is determined by the
current-sinking/current-sourcing capability of the driver.

Active bus-hold circuitry is provided to hold unused or floating data
inputs at a valid logic level.

QUICK REFERENCE DATA
GND = OV, Typp = 25°Ci =t < 2.5ns

SYMBOL PARAMETER CONDITIONS TYPICAL | UNIT
Propagation delay
Ty f‘E;‘B’ e B’:”to An Voc = 25V, O = 30pF 3.0 ns
CPag to Bn; CPgy to An Voe = 3.3V, € = 50pF 32
Cy Input capacitance 5.0 pF
Cyo Input/output capacitance 10 pF
Qutputs enabled 22
Cep Power dissipation capacitance per latch |V, = GND to V¢! Outputs disabled =2 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x Vee? x fi + X (O x Voe? x 1) where: f; = input frequency in MHz; C|_ = output load capacitance in pF;
f, = output frequency in MHz; Vg = supply voltage in V; X (G x Vg? x 1) = sum of outputs.

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
56-Pin Plastic TSSOP Type i ~40°C to +85°C 74ALVCH16500 DGG ACH16500 DGG S07364-1
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PIN CONFIGURATION PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
OFpg Bj 156] GND 1 OEap Output enable A-to-B
LEsg [ 2] 5] CPas 2 LEag Latch enable A-to-B
a0 3 54] A0 3,5,6,8,9,
] ;J 10, 12, 13, 14,
GND | 4 53] ano 15,16,17,19, | AOto A17 | Datainputs/outputs
w 3] 2] & 20, 21é§3. 24,
w2 (] o7 ez 4,11, 18, 25,
veo [ 7] [50] viee 29, 323, f;% 46, GND Ground (0V}
] — 53,
A3 8 49! B3 —
- [ 7,22,35,50 Vee Positive supply voltage
A ‘v:QW 27 OEga Output enable B-to-A
As o) 28 LEga Latch enable B-to-A
GNO | 11] 30 CPea Clock input B-to-A
A5 13 54,52, 51, 48,
A7 (13 48, 47, 45, 44,
43, 42, 41, 40, BOto B17 Data inputs/outputs
A8 38, 37, 36, 34,
ag, 31
A9
a0 13 55 CPag Clock input A-to-B
an 17 BUS HOLD CIRCUIT
GND L\@
A2 19 Veo
A3
Al4 — !
Vee > ;
Ao :4 Data Input _H_——Do_qu—’— To internal circuit
Ate 33 816
GND {25} 32 anD L
A17 [26] 31 B17 _1{
Okg, 2‘[ 30] CPea
LEpa zg 29} GND =
SW00080 SW00044
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LOGIC SYMBOL LOGIC SYMBOL. (IEEEAEC)
2 ] o = O L
6 _A2 82, 51 CPae P> 263
8 A3 B3 49 LEag Z—E c3
9 A4 B4 48 G2
10 _AS BS 47
£ |82 27 I
12 _As 86 45 OEae En4
13 A7 87 44 o1 AR N N 1o/}
s = o o g
16 _A10 810 41 s
17 AN 811 40 s 1 [ s
2 2] o N S S e
20 A3 813 37 7 1 6D
21 _At4 814 M5 52 @
23 A5 B15 34 o o
2 _Ats 816 33 A2 =] -—e—— B2
26 A7 817 31 A3 8 e | 22 B3
9
1 _ O | 1 OFas 27 MO e — 18 B4
2 _LEp LE 28 A5 10 g ] L -7 B
55 _ CPag | CPga 30 a6 12 45 gs
SWooos? A7 13 ] | w24 B7
A 14 ] | -3 B8
A9 15 ] | «»—22 B
Ao 18 ] | w21 B0
A e ] | w20 B
Az 18 ] |38 B12
Atz 20y ] |37 812
Atd 2] g g | 35 B4
A5 2 e ] | 32 B15
AE 2 oy ] | w33 B16
A7 26 g ] | «»3" B17
Swoposz

1998 Aug 31 797



Philips Semiconductors Pretiminary specification

18-bit universal bus transceiver (3-State) 74ALVCH16500

LOGIC DIAGRAM (one section)

OEas —“‘{>
CPan [>o
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LEag —‘D—
S
et T T T e e e e e e e — =T
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| !
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| __j:)—— Gt ct |
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An J ’ 10 1D i
| !
| |
| —C T |
| |
| || |
| “ “ —Gij— |
B | |
| 1D D |
* |
IBIDENTICALCHANNELS 4
SW00090
FUNCTION TABLE
INPUTS Internal OUTPUTS OPERATING MODE
OEAB LEAB CPAB An Registers Bn
L H X X X z Disabled
- v X " H z Disabled, Latch d
L i X i L z isabled, Latch data
L L HorlL X NC 2 Disabled, Hold data
. L N h H z Disabled. Clock dat
. . ‘ ; L z isabled. Clock data
H H X H H H -
H H X L L L ransparent
H v X h H H Latch data & displ
H N X | L L atch data & display
H . ¢ h H H Clock data & disp!
H L . ) L L ock data & display
H L HorlL X H H Hold data & disol
H L Hort X L L o cata & dispay

NOTE: A-to-B data flow is shown; B-to-A flow is similar but uses DEBA, LEBA, and CPBA.
H = High voltage level

h = High voltage level one set-up time prior to the Enable or Ciock transition

L = Low voltage level

I = Low voltage level one set-up time prior to the Enable or Clock transition

NC= No Change

X =Den'tcare

Z = High Impedance "off” state

| = High-to-Low Enable or Clock transition
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RECOMMENDED OPERATING CONDITIONS

LIMITS

SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
DC supply voltage 2.5V range (for max. speed 23 27
v performance @ 30 pF output load) i !
cc v
DC supply voltage 3.3V range (for max. speed 3.0 a6
performance @ 50 pF output load) . :
\ DC Input voltage range 0 Vee
Vo DC output voltage range 0 Vee
Tamb Operating free-air temperature range ~40 +85 °C
) ) Voo =23 to 3.0V 0 20
1 4 Input rise and fall times Ve = 3.0to 3.6V 0 10 ns/V
ABSOLUTE MAXIMUM RATINGS
In accordance with the Absolute Maximum Rating System (IEC 134)
Voltages are referenced to GND {ground = 0V}
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.510+4.6 \
hk DC input diode current Vi <0 -50 mA
For control pins! —0.5t0+4.6
Vi DC input voltage n Vv
For data.inputs’ -0.5t0 Vg +0.5
lok DC output diode current Vo >VggorVa < 0 +50 mA
Vo DC output voltage Note 1 —0.5t0 Vg +0.5 \
lo DC output source or sink current Vo=0toVee +50 mA
lanos lec DC Vg or GND current + 100 mA
Tstg Storage temperature range —65 to +150 “C
Prer Power dissipation per package For temperature range: ~40 to +125 °C W
ToT —plastic thin-medium-shrink (TSSOP) | above +55°C derate finearly 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 universal bus transceiver (3-State) 74ALVCH16500

DC ELECTRICAL CHARACTERISTICS

Qver recommended operating condifions. Voltage are referenced to GND {ground = 0 V).

LTS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! MAX
Vec=23t027V 17 1.2
Vin HIGH level Input voitage v
Vee =2.710 3.6V 2.0 15
Voo = 231027V 12 0.7
Vi LOW level Input voltage v
Voo =2.7to 3.6V 15 0.8
Voo =2.3t03.8Y; Vi=Viyor Vi lg=~100pA | Vg —0.2 Vee
Vee =2.3V; Vi =V or V. lg =—6mA Vee--0.3 | Vee-0.08
Voo =23V, Vi=Vigor Vi lg =—12mA Vee--0.6 | Vec-0.26
VoK HIGH level output voltage v
Voo = 27V, Vy= Vi or Vi lg = ~12mA Vee-0.5 | Voe-0.14
Voo =3.0V; V= Vi or Vy; lgp = ~12mA Vee-0.6 | Vg -0.09
Voe = 3.0V, V) =V or Vi Ig = ~24mA Veg—1.0 | Ve -0.28
Voo =2.3103.6V; V| = Vi or Vi I = 100pA GND 0.20 v
Vee =23V, V=V or Vi lo = 6mA 0.07 0.40
Vou LOW level output voltage Vee = 2.3V V)= Vg or Vi 1o = 12mA 0.15 0.70
Vee =27V Vy=Vigor Vi lp = 12mA 0.14 0.40 ]
Ve = 3.0V: V) = Yy of Vi, lo = 24mA 0.27 0.55
Voo =23103.6V,;
N input leakage current V, = Voo of GND a1 5 A
3 Voo =270 3.6V Vi=Vigor Vi,
loz 3-State output OFF-state current Vg = Vee or GND 0.1 10 uA
icc Quiescent supply current Vee =2.310 3.8V, V= Ve or GND; Ip =0 0.2 40 pA
Alge Additionat quiescent supply current | Voo =2.3V10 3.6V, Vi = Ve ~ 0.6V, lg=0 150 750 kA
Voo = 2.3V, V) =0.7v2 45 -
IBHL Bus hold LOW sustaining current - uA
Vee =3.0V V| =0.8V° 75 150
Voo =23V V= 1.7v2 ~45
IBHH Bus hold HIGH sustaining current pA
Vee = 3.0V, V) = 2.0v2 -75 -175
lguLo | Bus hold LOW overdrive current Ve = 3.6V2 500 HA
laHHo | Bus hold HIGH overdrive current Ve = 3.6V2 500 HA
NOTES:

1. All typical values are at Tymp = 25°C.
2. Valid for data inputs of bus hold parts.
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18-bit universal bus transceiver (3-State) 74ALVCH16500

AC CHARACTERISTICS FOR V¢ = 2.3V TO 2.7V RANGE
GND = QV; 1, = £ 2.0ns; C|_ = 30pF

LIMITS
SYMBOL PARAMETER WAVEFORM Vee =2.5V10.2v UNIT
MIN TYP MAX
tpHL Propagation delay
tPLH An to Bn, Bnito An 1 1 51 ns
Propagation delay 1 59
teHL LEga to An, LEag to Bn 5 ns
teLH Propagation delay 9 6.6
CPga to An, CPag to Bn )
tpzH 3-State output enable time
tpzL OEga to An, OEag to Bn 3 1 57 ns
tpHZ 3-State output disable time 3 9 6.1 ns
tpLz OEga to An, OEsp to Bn :
LE pulse width 33
LEag or LEga HIGH :
tw 2 ns
LE pulse width a3
CPag or CPgp HIGH or LOW i
Set-up time 17
An before CPag T or Bn before CPag T :
tsu Set-up time CP HIGH 4 11 ns
An before LEap | or
Bn before LEag | CP LOW 1.9
Hold time
An after CPag T or Bn before TPag T 4 17 ns
th Hold time CP HIGH 20
An before LEag | or 4 ns
Bn before LEag | CP LOW 1.6
fmax Maximum clock frequency 150

NOTE:
1. Ali typical values are at Vg = 2.5V and Tamp = 25°C.
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AC CHARACTERISTICS FOR V¢c = 3.0V TO 3.6V RANGE AND Ve = 2.7V
GND = 0V; t, =ty £ 2.5ns; C_ = 50pF

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V H0.3V Vee =27V UNIT
MIN TYP | MAX MIN TYP | MAX
tpHL Propagation delay
o An to B, Bn to An 1 1.0 5.1 1.0 47 ns
Propagation delay
1.0 5.9 1.0 5.5
:PHL LEga to An, LEgg 10 Bn 2 ns
PLR Propagation delay
CPpa to An, CPag to Bn 10 66 | 10 66
oz 3-State output enable time
tzt TEpa to An, OE g to Bn 3 1.0 57 1.0 5.4 ns
terz 3-State output disable time
by OFg to An, OF g 10 Bn 3 1.0 6.1 1.0 5.7 ns
LE pulse width
LEng or LEga HIGH 2 33 a3
tw ns
LE pulse width 2 33 33
CPag or CPga HIGH or LOW .
Set-up time
An before CPagT or Bn before CPagT 13 14
tsu Set-up time CP HIGH 4 1 1 0s
An before LEsg | or
Bn before LEap | CP LOW 1.4 1.6
Hold time
An after CPagT or Bn before TPt 4 17 16 ns
th Hold time CP HIGH 12 1.8
An before LEag | or 4 ns
Bn before LEag | CPLOW 1.6 15
fmax Maximum clock frequency 150 150

NOTES:
1. All typical values are at Tymp = 25°C.
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AC WAVEFORMS
Vee =2.3 TO 2.7 V RANGE
1. V=05V
2. Vy =Vou +0.15V e
3. Vy=Vou-0.15V Va Vit
4. Vi=Vgc OEgy,
5. VoL and Vo are the typical output voltage drop that occur with INPUT
the autput load.
Vee = 3.0 TO 3.6 VRANGE AND Ve = 2.7V
1. Vy=15V
2. Vyx=Vg +0.3V Veg -0t
3. Vy=Vpy-~0.3V OuTPUT
4. =27V LOW-to-OFF
5. VoL and Vo are the typical output voltage drop that occur with OFF-to-LOW
the output load. Vou
[ tpuz ™
Vor —_—
OUTPUT
HIGH-t0-OFF
OFF-to-HIGH
GND = - = = = w == m == afe - =T
OUPULS gty ... Cutpuls . outputs
enabled disabled enabled
Bn, An SWO00085
ouTPUT
Waveform 3. 3-State enable and disable times
Voo ==~~~ ~-->-~--
SW00083
Waveform 1. Input (An, Bn) to output (Bn, An) propagation v
times v
-t - -
- ‘su*} " sy “‘L
v, vi !
TPy - CPxx. LExx X X
INPUT INPUT x
X GND
LExx | I | )
INPUT i | | NOTE: The shaded areas indicate when the nput is permitted to change for
GND L . _“ i predictabte output performance
I
Vo - :“ 1PLH SW00093
Waveform 4. Data set-up and hold times for the An and Bn
Ao?» %nm inputs 1o the LEag, LEga, CPap and TPg, inputs
Voo = - === -~ -~
SWooss4

Waveform 2. Latch enable input (LEg, LEga) and clock pulse
input (CPpg, CPga) to output (An, Bn) propagation delays and
latch enable pulse width
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TEST CIRCUIT
S

vee 2% Veo

T o~ Open

O GND

v vo é R =500 &

PULSE

uT

Test Circuit for switching times
DEFINITIONS

RL = Load resistor
Cy_ = Load capacitance includes jig and probe capacitance
Ry = Termination resistance should be equat ta Zoyt of pulse generators.

SWITCH POSITION
TEST 84 Vee Vi I
totHApHL Open <27V Vec
ezt 2 % Vec 2.7-3.6¥ 27V
tenzitrzn GND

SV00906
Waveform 5. Load circuitry for switching times
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