Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

30Q series termination resistors; (3-State) ‘
FEATURES PIN CONFIGURATION
® Wide supply voltage range of 1.2V tc 3.6V
. N W s
® Complies with JEDEC standard no. B-1A DIR | Eﬂ TE
® CMOS low power consumption 180 |2 47) 180
© MULTIBYTE™ flow-through standard pin-out architecture B3 oc] 141
: : ! - GND [4] 125} o
@ | ow inductance multiple power and ground pins for minimum -
noise and ground bounce 182 (3] 44] 142
® Direct interface with TTL levels 183 [€] 3] 173
v 2 v
® All data inputs have bushold o g i—j Voo
B4 8 41 144
® ntegrated 30Q2 termination resistor [
1B5 | 9 40) 145
GND @ 38} GND
DESCRIPTION 186 11 [38] 146
The 74LVCH162245 is a high-performance, low-power, low-voltage, &7 ﬁi %;] .
Si-gate CMOS device, superior to most advanced CMOS - —
compatible TTL famifies. 280 [13 36 240
The 74LVCH16245 is a 16-bit transceiver featuring non-inverting 281 4} EES
3-State bus compatible outputs in both send and receive directions. GND E 3.,] aND
The 74LVCH162245 features two output enable (nOE) inputs for [
easy cascading and two send/receive (nDIR) inputs for direction 282 [1§ 3] 202
control. NOE controls the outputs so that the buses are effectively 283 [1] [32] 20
isolated. The 74LVCH 162245 is designed with 30Q series resistors vr, ; y
in both HIGH and LOW output states. This device can be used as oe m ;j cc
two B-bit transceivers or one 16-bit transceiver. 2B4 [?E 30] 2h4
285 [20 29) 2a8
ono (23] 28] GND
286 [_Eé F{ﬂ A6
287 (23] 25! 2a7
2D1R [24 [25] 20F
SW00061
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
48-Pin Plastic SSOP Type Hl —-40°C to +85°C 74.VCH162245 DL VCH162245 DL SOT370-1
48-Pin Plastic TSSOP Type- il —40°C 10 +85°C 74LVCH162245 DGG VCH162245 DGG SOT362-1
QUICK REFERENCE DATA
GND = 0V; Ty = 25°C; t, = ty< 2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay _
tppLtoLH Anto Bn; S" “fgpgv 2.2 ns
Bnto An cc = 3.
Cy Input capacitance 5.0 pF
Cro Input/output capacitance 10 pF
Cpp Power dissipation capacitance per buffer V; = GND to Vge! 30 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x V? x fi + I (Cy x Vg % fo) where:
f, = input frequency in MHz; C; = output load capacity in pF;
f, = output fraguency in MHz; V¢ = supply voltage in V;
3 (G x Vee? x f,) = sum of the outputs.
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

. o . 74LVCH162245
30Q series termination resistors; (3-State)
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS INPUTS/OUTPUT
1 1DIR Direction control nOE nDIR nAn nBn
2, 3,3. f15-2 8.9. | 4oto187 |Datainputsioutputs L L A=B inputs
L H inputs B=A
4,10, 15, 21,
28, 34, 39, 45 GND Ground (0V) " X Z 7
7,18,31,42 Vec Positive supply voltage H = HIGH voltage tevel
1314, 16, 17 L = LOW voltage leve!
19’ 20’ 29 23' 2B0 10 2B7 | Data inputs/outputs X = don’t care
—. Z = high impedance OFF--state
24 2DIR Direction control
25 SO Qutput enable input LOGIC SYMBOL (IEEEAEC)
(active LOW)
36, 35, 33, 32, .
30,29, 27, 26 2A0 to 2A7 | Data inputs/outputs P P
47, 46, 44, 43, ; 1DIR L 3EN1 [BA]
41,40, 38, 37 1AO0to 1A7 | Data inputsfoutputs 3 EN2 [AB]
Qutput enable input 2DE 25 G6
48 10E (active LOW) 20R 24 6 EN4 [BA}
T leens {AB}
LOGIC SYMBOL " 1 — .
1AD 4 7 1< [—ot——=- 180
1 24 i
1DIR ﬁ 2DIR D- '—‘Cﬁ”* [— > 29 p—o-
4 yoE [ 2 ooe 1a1 28 -2 181
4 e d 44 5
180 “-rf‘;7 142 |2 B2
1a8 22 L et 183
1A1 IET—& 144 - ] |8 184
— 1A5 ~30—<->— Bl 9 185
44
we ”T‘g 186 22 ] IR
_— 187 2 ] -2 157
ebag’ »——2 20 22 12 2mo
- v g [
1A4Q_T_$:j’_._‘ - E ST .
i 241 2 e ] a1t 284
1A540 I:b{—?.] 2A2 L—»— —4———& 2B2
— ?__, 2A3 ﬁ—&— -4»»-————1—7— 2B3
1€ E‘LT&..A%__.T_ 186 saq 30 | 12 g,
e e 2n5 2 e e 285
1A% 31_._& ! $ 27
e — ‘[‘bv T 206 -] |22 286
e ! ‘*‘”*""‘4’ 2A7 28 —— | w23 g7
SA00021
SW00196
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

30Q2 series termination resistors; (3-State) 74LVCH162245

BUSHOLD CIRCUIT

Ve

=

S

Data Input D() To internal circuit

i}

SW00044

ABSOLUTE MAXIMUM RATINGS': 2

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

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage 0510 +4.6 v
lik DC input diode current Vi <0 -50 mA
Vi DC input voltage For control pins only® -0.510+5.5 v
Vi DC input voltage For data inputs only® ~0.510 Ve +0.5 v
lok DC output diode current Vo >VggorVp < 0 +50 mA
Vour DC output voltage Note 3 ~0.510 Vge: +0.5 \
lout DC output source or sink current Vo=0toVee +50 mA
ianDs loe DC V¢ or GND current +10C mA
Tstg Storage temperature range -60 to +180 °C
Power dissipation per package For temperature range: -40 to +125 °C
Pror —plastic medium-shrink SO (SSOP}) above +55°C derate linearly with 11.3 mW/K 850 mw
—plastic mini-pack (TSSOP) above +55°C derate linearly with B mW/K 600

NOTES:

<. Stresses beyond those listed 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 conditions” is not implied. Exposure to
absoiute-maximum-rated conditions for extended periods may affect device reliability.

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can ¢reate junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS

SYMBOL PARAMETER CONDITIONS N VAX UNIT
Vee DC supply voltage (for max. speed performance) 27 3.6 v
Vee DC supply voitage (for low-voltage applications) 1.2 36 v
Vi DC input voltage range Data inputs only [ Vee v
Vi DC Input voltage range Control pins only ¢ 5.5 v
Vo DC output voitage range o] Vae %
Tamo Operating free-air temperature range -40 +85 °C

t ty Input rise and fall times xgg z gg :g gg:/, g 38 nsfV
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Philips Semiconductors Product specification

16-bit bus transceiver with direction pin and

: N ) 74LVCH162245
30Q2 series termination resistors; (3-State)
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Voo =1.2V V v
ViR HIGH level Input voltage ce
Voo =2.710 3.6V 20
Vee=1.2V GND
Vi LOW level Input voltage Y
Voo =2.7103.6V 0.8
Voo = 2.7V, V=V or Vi ; lg = ~6mA Veo-0.5
VoH HIGH level output voltage Veg = 3.0V V= iy or Vi g = ~100pA Vee-0.2 | Vee \
Vee = 3.0V V= Vi or Vi g = ~12mA Vioe-1.0
Vee =27V V=V or Vi lo = 8mA 0.4
VoL LOW level output voltage Vee = 3.0V; Vy= Vg or Vi lg = 100pA 0.2 %
Voo = 3.0V, Vi= Vigor Vi, lo = 12mA 0.55
Voo = 3.6V, V)= 5.5V or GND Control pins +0.1 +5
f Input leakage current LA
Vee =3.6V; V) = Ve or GND Data input pins? +0.1 +5
lzflz g;f";“ current for common /0 1y 3 6v: v, = Vg or GND +0.4 | £15 | wA
loz 3-State output OFF-state Vg = 3.8V; V= Vi or V| Vg = Vg or GND 01 +10 pA
current
lce Quiescent supply current Voo =3.6V; Vy= Vo or GND; Ig = 0 0.2 40 uA
/ Additional quiescent supply - v . e
Alec current per control pin Ve =27V 10 3.6V Vy= Vee -0.6V; lg= 0 5 500 WA
Additional quiescent supply - N » e
Mlec [ surrent per data VO pin Voo = 2.7V 10 3.6V; V| = Ve —0.6V; g = 0 150 | 750 uA
Bushold LOW sustaining _ SV 2.3
1BHL current Ve = 3.0V; V= 0.8V 75 uA
Bushold HIGH sustaining _ v 2,3
1BHH | rent Voo = 3.0V; V= 2.0V -75 uA
IBHLO Bushold LOW overdrive current | Voo = 3.6V2. 4 450 LA
IBHHO | Bushold HIGH overdrive current | Ve = 3.6V2 4 ~450 pA
NOTES:

1. All typical values are at Ve = 3.3V and Tymp = 25°C.

2. For data inputs only, control inputs do not have a bushold circuit.

3. The specified sustaining current at the data input holds the input below the specified V, level.

4. The specified overdrive current at the data input forces the data input to the opposite lagic input state.
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Phitips Semiconductors Product specification
16-bit bus transceiver with direction pin and 74LVCH162245
30Q series termination resistors; (3-State)

AC CHARACTERISTICS

GND = 0V; ig = tr = 2.5ns; C_ = 50pF; R = 500€2; Tamp = ~40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V +0.3V Vec =27V | Ve = 1.2V UNIT
MIN TYP MAX MAX MAX
t Propagation delay
(PHL nAn fo nBr; 1.3 35 6.0 7.0 16.0 ns
PLH nBn to nAn
t 3-State output enable time
tPZH nOE to nAn; 2,3 45 8.0 9.0 ns
PZL nOE to nBn
N 3-State output disable time
tPHZ nOE to nAm: 2,3 4.2 7.0 75 ns
PLZ nOE to nBn

NOTE:

1. All typical values are at Vo = 3.3V and Tymp = 25°C.

AC WAVEFORMS

Vu=15VatVes = 27V, V=05 Vg at Voo < 2.7V,

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

Vy =Vg +Q0.3VatVgg = 2.7V; V= Vo + 0.1 Vg at Vg < 2.7V

Vv = Vo 0.3V at Voo = 2.7V, Vy = Vg — 0.1 Ve at Vg < 2.7V

TEST CIRCUIT
S
vee 2+ Vee
T &
o GND
ViN vVour R
DUT

PULSE
GENERATOR

AT

CL o=
11

AN

AL

[ teze
Veg ==~ -

OUTPUT
LOW-to-OFF
OFF-10-LOW

Vo —

L‘" oz

[ teuz — ™

Vo =
oUTPUT

HIGH-10-OFF

OFF10-HIGH

outputs
disabled

outputs  _.
enabled

outputs
snabled

SWo0064

Waveform 2, Waveforms showing the 3-State enable and
disable times
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SWo0063 Test Circuit for 3-State Outputs
Waveform 1. Waveforms showing the input (nAn, nBn)to SWITCH POSITION
output (nBn, nAn) propagation delay times TEST | SWITCH Vee v,
teuftpr, | Open <27V [ Vg
Vi wmm e m - tpuaftez | 2+ Vee 27-36V| 2.7V
OF INPUT k Vm y teHz/tpzH GND
GND __/ \______ DEFINITIONS

Ry = Load resistor; see AC CHARACTERISTICS for vaiue.
C, = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Ry = Termination resisiance should be equal to Zoyy
of pulse generators.

SWo0o47

Waveform 3. Load circuitry for switching times

4-70




