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@ 6’ Green

2-Bit Bidirectional Voltage-Level Trandator for Open-

Drain and Push-Pull Applications

It uses two separate configurable power-supply rails, with the A ports supporting operating voltages from
1.65V to 5.5V while it tracks the Vcca supply, and the B ports supporting operating voltages from 2.3V to
5.5V while it tracks the Vccs supply. This allows the support of both lower and higher logic signal levels
while providing bidirectional translation capabilities between any of the 1.8V,2.5V,3.3V and 5V voltage
nodes.When the output-enable(OE) input is low,all outputs are placed in the high-impedance state.The
HT8102B is designed so that the OE input circuit is supplied by Vcca.To ensure the high-impedance state
during power up or power down, OE should be tied to GND through a pull down resistor; the minimum

value of the resistor is determined by the current-sourcing capability of the driver.

1. Feature

O No Direction-Control

O Data Rates
24Mbps (Push-Pull)
2Mbps (Open-Drain)

O 1.65Vto 5.5V onAports and 2.3V to 5.5V
on B Ports (VccasVecs)

O Vcc Isolation: If Either Vcc is at GND, Both
Ports are in the High-Impedance State

O No Power-Supply Sequencing Required:
Either Vcca or Vces can be Ramped First

O lorr: Supports Partial-Power-Down Mode
Operation

O Extended Temperature: -40°C to +85°C

O Latch-Up Performance Exceeds 100 mA

O ESD Protection:

B 4-kV Human-Body Model (HBM)
W 2-kV Charged-Device Model (CDM)

2. Applications

B Handset

B Smartphone
B Tablet

m  Desktop PC

PIN CONFIGURATION
(TOP VIEW)

B2 ] 1 8 |1 B1
GND [] 2 7 |1 Vees
Veea [] 3 6 [ OE

A2[] 4 5 |1 A1

ORDERINGINFORMATION

SOT23-8T

@ SUFFIX
HT8102BRTZ
MSOP-8 M

% SUFFIX
HT8102BRMZ

&HT8102 = Specific Device Code
&B =Version

&RT,RM = Packaging

&Z = Pb—Free Package
&# =Date Code

Ta = -40° to 125°C for all packages
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4.Functional Block Diagram
VCCA VCCB
_~ V' N
OE |
o One-Shot One-Shot
Accelerator Accelerator
Gate Bias
10KQ 10KQ
Al B1
One-Shot One-Shot
Accelerator Accelerator
Gate Bias
10KQ 10KQ
A2 B2

Figure 1.Block Diagram
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PAD Definition

B2 ] 1 8 |1 Bt
GND [] 2 7 [ Vees
Veea L] 3 6 | ] OE
A2[]4 5] A1
HT8102B
Pin Functions:SOT23-8 MSOP-8
Pin Name 1/10 DESCRIPTION
1 B2 I/0 Input/output B2. Reference to VCCB.
2 GND GROUND Device ground.
3 VCCA POWER A-port supply voltage. 1.65V < VCCA < 5.5V and VCCA < VCCB.
A2 1’0 Input/output A2. Referenced to VCCA.
S Al Vo Input/output Al. Referenced to VCCA.
6 3-state output-mode enable. Pull OE low to place all outputs in 3-state
OE Input mode. Referenced to VCCA.
7 VCCB POWER B-port supply voltage. 2.3V < VCCB < 5.5 V.
8 B1 I/0 Input/output B1. Reference to VCCB.
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6. Specifications

6.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)®

SYMBOL PARAMETER MIN MAX units
VCCA Supply Voltage Range -0.3 6.0 \%
VCCB Supply Voltage Range -0.3 6.0 \%

A port -0.3 6.0
Vi@ Input Voltage Range B port -0.3 6.0 \Y
OE -0.3 6.0
Vo® Voltage range applied to any output in the high | A Port 0.3 6.0
° impedance or power-off state B port .0.3 6.0 v
Vo) Voltage range applied to any output in the high | A port -0.3 Veeat0.3 v
or low state B port -0.3 Vces+0.3
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo<0 -25 mA
lo Continuous output current +50 mA
Continuous current through VCCA, VCCB or GND +100 mA
Ty Junction Temperature 150 °C
Tstg Storage temperature -60 150 °C

(1) 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 Conditions is not implied.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

(3) The value of VCCA and VCCB are provided in the recommended operating conditions table.

6.2 ESD Rating

Symbol parameter rating units

Human-Body Model (HBM) +4000 \%

V(ESD) Electrostatic discharge

Charged-Device Model (CDM) +2000 \Y

Rev. 01



i

4R %

HTCSEMI

HT8102B
6.3 Recommended Operating Conditions
VCClI is the supply voltage associated with the input port. VCCO is the supply voltage associated with the output port.
PARAMETER VCCA VCCB MIN MAX UNIT
VCCA 1.65 5.5
Supply voltage(" \%
VCCB 2.3 5.5
1.65Vto1.95V VCCI-0.2 VCCI
. . A-port I/0Os 23Vto55V
High-level input 23Vt036V VCCI - 0.4 VCCI
voltage \%
(Vin) B-port 1/Os 1.65Vto 3.6V 23Vto55V VCCI-0.4 VCCI
OE input 1.65Vto 3.6V 23Vto55V VCCIX0.8 5.5
A-port I/0s 1.65Vto 3.6V 23Vto55V 0 0.15
"°W"e"e'('\;‘f)“t voltage | ‘g ot 1/0s | 1.65Vt036V | 23Vt055V 0 0.15 v
OE input 1.65Vto 3.6V 23Vto55V 0 VCCIX0.25
1.65Vto3.6V 23Vto55V 10
Input transition rise or fall rate(At/Av) | 1.65Vt0 3.6V 23Vto5.5V 10 ns/V
1.65Vto 3.6V 23Vto55V 10
Ta Operating free-air temperature -40 85 °C

(1) VCCA must be less than or equal to VCCB.

(2) The maximum V,_ value is provided to ensure that a valid V¢, is maintained. The Vo. value is V. plus the voltage drop across the pass

gate transistor.

Rev. 01



i

HTCSEMI
4R .%

6.4 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted) MHE@eE)
PARAMETER CONDITIONS Vcea Vces TEMP MIN TYP | MAX | UNITS
v, Port A output | lon=-20 pA
1| high voltage | Vie= Veca—0.4V 1.65V1055V | 23Vto5.5V | Full | Veeax 0.8
VoL Port A output | loL=1mA Vs
2 | lowvoltage | =0.15v 1.65V 1055V | 2.3Vto 5.5V |  Full 0.4 v
Vor Port B output | lon=-20 pA
" | high voltage | ViazVcca— 0.4V 1.65Vt0 5.5V | 23Vto5.5V | Full Vees % 0.8
VoL Port B output | loL=1mA Via
B low V0|tage <015V 1.65V to 5.5V 2.3Vto 5.5V Full 0.4
° -1
I Input leakage | OE 165V105.5V | 23Vio55v | 29°C ! UA
current Full -1.5 15
+25°C 0.5 0.5 A
M
. A Port: ov 0V to 5.5V
s | Partial power ore ° Full -1 1
down current +25°C 05 05 .
M
B Ports 0V to 5.5V ov Eull 1 1
High- +25°C -1 1
loz impedance Aor B port uA
(S;L:?:Zn?utput OE=0V 1.65Vto 5.5V | 2.3Vto5.5V Full -1.5 1.5
1.65VtoVees | 2.3Vto 5.5V +25°C 1.0
lcca | Veoasupply | Vi=Vo=openlo 5.5V ov Full 1.0
current =0 MA
ov 5.5V Full -1
1.65V to Vces 2.3V to 5.5V +25°C 5 15
lcce | Vecssupply | Vi=Vo=openlo 5.5V oV Full -1 WA
current =0
ov 5.5V Full 1
lcca | Combined
V)= Vcgor GND |
e | oumront S0 ° | 165VitoVes | 23Vt055V | +25°C 16 bA
Veea suppl V= Vcgor OV |
lecz | rrent PPY | Lo oEdy ° 165V to Voes | 2.3Vto 5.5V | Full 1 WA
Vces supply V= Vcgor OV |
lecz | rrent =0, OE=OV 23Vt055V | 23Vto55V | Full 1 WA
Input E
C| Capacitance OE 3.3V 3.3V +2500 25 p
Lnuﬁgttto' A port 3.3V 3.3V +25°C 5
) F
Cio | internal P
capacitance | B port 3.3V 3.3V +25°C 5

(1) VCCl is the VCC associated with the input port.
(2) VCCO is the VCC associated with the output port.

(3) VCCA must be less than or equal to VCCB.
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6.5 Timing Requiremen
VCCA=1.8V%0.15V
Vces=2.5V 0.2V | Vcce=3.3V 0.3V | Vccs=5V +0.5V UNIT
TYP TYP TYP
Push-pull driving 24 24 24
Data rate Mbps
Open-drain driving 2 2 2
Pulse Push-pull driving (data inputs) 41 41 41 "
duration(tw) | Open-drain driving (data inputs) 500 500 500
VCCA=2.5V+0.2V
Vces=2.5V 0.2V | Vccg=3.3V 0.3V | Vcces=5V +0.5V UNIT
TYP TYP TYP
Push-pull driving 24 24 24
Data rate Mbps
Open-drain driving 2 2 2
Pulse Push-pull driving (data inputs) 41 41 41 "
duration(tw) | Open-drain driving (data inputs) 500 500 500
VCCA=3.3V10.3V
Vcces=3.3V 0.3V Vcee=5V £0.5V
UNIT
TYP TYP
Push-pull driving 24 24
Data rate Mbps
Open-drain driving 2 2
Pulse Push-pull driving (data inputs) 41 41 o
duration(tw) | Open-drain driving (data inputs) 500 500
VCCA=5V+0.5V
Vces=5V 10.5V
UNIT
TYP
Push-pull driving 24
Data rate Mbps
Open-drain driving 2
Pulse Push-pull driving (data inputs) 41 i,
duration(tw) | Open-drain driving (data inputs) 500
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6.6 Switching Characteristics: Vcca=1.8V+0.15V
over recommended operating free-air temperature range, Vcca = 1.8 V £ 0.15 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN | MAX UNIT
Veeg =25V 0.2V 4.6
Push-pull driving
Vees =3.3V+0.3V 4.7
Propagation
t =
PHL delay time Veecg=5V+05V 58
(high-to-low output) Veeg =25V 02V 3.1 9.0
Open-drain driving
Vees =3.3V+0.3V 4.2 11.9
A-to-B Vece =5V £0.5V 6.3 17.6 ns
Vees =25V +0.2V 6.8
Push-pull driving
Vees =33V 0.3V 6.8
Propagation
t =
PLH delay time Vece =5V 0.5V 7
(low-to-high output) Veecg =25V 0.2V 45 260
Open-drain driving
Vees =3.3V£03V 36 208
Veeg =5V 0.5V 27 198
Veecs =25V 0.2V 44
Push-pull driving
Vees =33V 0.3V 45
Propagation
t =
PHL delay time Vees =5V 0.5V 4.7
(high-to-low output) Vecg =25V 0.2V 1.9 5.3
Open-drain driving
Veeg =3.3V+0.3V 1.5 44
B-to-A Vees =5V 0.5V 1.2 4.0 ns
Veeg =25V 0.2V 5.3
Push-pull driving
Veeg =3.3V+0.3V 4.5
Propagation
t =
PLH delay time Veecs =5V£05V 1.8
(low-to-high output) Vees =25V 102V 45 175
Open-drain driving
Vees =3.3V+0.3V 36 140
Veecg =5V 0.5V 27 102
Veeg =25V 0.2V 36
ten Enable time OE-to-Aor B ns
Veeg =3.3V+0.3V 41
Veecg =5V 05V 43
Ve =25V +0.2V 77
tdis Disable time OE-to-Aor B ns
Vees =3.3V+0.3V 68
Veecg =5V 05V 63
Veeg =2.5V+02V 3.4 9.5
Push-pull driving
Vees =3.3V+0.3V 2.7 9.3
trA Input rise time A-port Veee =5V 05V 2.2 8.0 ns
rise time
Veeg =25V 0.2V 38 165
Open-drain driving
Vees =3.3V+0.3V 30 132
Veecg =5V 05V 22 95
Vees =25V +0.2V 4 10.8
Push-pull driving
Vees =3.3V+0.3V 3.2 9.1
B Input rise time B-port Veeg =5V£05V 4.3 7.6 ns
rise time
Veee =25V +0.2V 34 145
Open-drain driving
Vees =33V 0.3V 23 106
Vece =5V 0.5V 10 58
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over recommended operating free-air temperature range, VCCA = 1.8 V £ 0.15 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX UNIT
Vecg =25V 0.2V 2 5.9
Push-pull driving Veecg =3.3V+03V 1.9 6.0
, A-port Vees =5V £05V 1.7 13.3
tia Input fall time fall ti ns
all time Voes =25V 02V 4.4 7.6
Open-drain driving  |Veeg =3.3V+0.3V 4.3 6.4
Veece =5V 205V 4.2 6.1
Vecg =25V+02V 29 7.6
Push-pull driving Veeg =3.3V+0.3V 2.8 7.5
. B-pOI’t Veeg =5V 05V 2.8 8.8
s Input fall time ; ns
fall time Vees =25V 0.2V 6.9 13.8
Open-drain driving  |{Vgeg =3.3V 0.3V 7.5 20.0
Vece =5V 05V 10.2 32.3
Vecg =25V 102V 1
tsko) | Skew (time), output Channel-to-channel skew Veeg =3.3V+03V 1 ns
Vecg =5V 205V 1
Vecg =25V+02V 24
Push-pull driving Veeg =3.3V+03V 24
. Vece =5V 205V 24
Maximum data rate Mbps
Veeg =25V+0.2V
Open-drain driving (Ve =3.3V+0.3V
Veee=5V+05V
6.7 Switching Characteristics: Vcca=2.5V+0.2V
over recommended operating free-air temperature range, Vcca = 2.5V + 0.2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN | MAX UNIT
Vecg =25V 0.2V 3.2
Push-pull driving Veeg =3.3V+03V 3.3
Propagation Veecs =5V +0.5V 3.4
tpyL | delay time A-to-B
(high-to-low output) Veeg =25V 0.2V 1.7 6.3
Open-drain driving |Vceg=3.3V +£0.3V 2 6
Vece =5V 205V 2.1 5.8
ns
Veecg =25V 0.2V 35
Push-pull driving Veeg =3.3V 0.3V 41
Propagation Vece =5V 05V 4.4
tpLH delay time A-to-B
(low-to-high output) Veecs =25V 0.2V 43 250
Open-drain driving |{Vceg =3.3V +0.3V 36 206
Veecg=5V£05V 27 190
Ve =25V 0.2V 3
Push-pull driving Veeg =3.3V+03V 3.6
Propagation Veos =5V 205V 43
tpyL | delay time B-to-A ns
(high-to-low output) Veecg =25V 0.2V 1.8 4.7
Open-drain driving |Vceeg =3.3V +£0.3V 2.6 4.2
Vece =5V 205V 1.2 4.0
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over recommended operating free-air temperature range, Vcca= 2.5V + 0.2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN | MAX UNIT
Veeg =25V 0.2V 25
Push-pull driving Veeg =3.3V20.3V 1.8
Propagation Vs =5V £0.5V 15
tPLH delay time B-to-A
(low-to-high output) Veeg =25V+0.2V 44 170
Open-drain driving [Vcee=3.3V+0.3V 37 140
Veeg =5V 205V 27 103
Ve =25V+0.2V 36
ten Enable time OE-to-AorB Veeg =3.3V0.3V 41 ns
Vece =5V 105V 43
Vees =25V+02V 77
tais Disable time OE-to-Aor B Vees =3.3V£03V 68 ns
Vece =5V 105V 63
Vees =25V+02V 28 7.4
Push-pull driving Veece =3.3V+03V 2.6 6.6
ta Input rise time A-port Ves 5V 05V 18 56 ns
rise time Veeg =25V 02V 34 149
Open-drain driving |[Vcee =3.3V+0.3V 31 121
Veeg =5V 05V 24 89
Veeg =25V 0.2V 3.2 8.3
Push-pull driving Veeg =3.3V20.3V 29 7.2
ts Input rise time B-port Veca 25V £0.5V 26 62 ns
rise time Veeg =25V 0.2V 35 151
Open-drain driving |Veee =3.3V 0.3V 31 112
Vece =5V 05V 16.5 64
Veeg =25V0.2V 1.9 5.7
Push-pull driving Veeg =3.3V+0.3V 1.9 55
tia Input fall time ;A—po'rt Vooa =5V£05V 18 53 ns
all time Vees =25V 0.2V 4.4 6.9
Open-drain driving (Ve =3.3V 0.3V 4.3 6.2
Ve =5V 205V 4.2 5.8
Veeg =25V 0.2V 22 7.8
Push-pull driving Veeg =3.3V0.3V 24 6.7
tg | Inputfall time B-port Voos V205V 26 00 ns
fall time Vg =25V 0.2V 5.1 8.8
Open-drain driving [Veeg =3.3V 0.3V 5.4 9.4
Veecs =5V 05V 54 11.2
Vecg =25V+02V 1
tsko) | Skew (time), output Channel-to-channel skew Veecg =3.3V+0.3V 1 ns
Veeg =5V 205V 1
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over recommended operating free-air temperature range, VCCA = 2.5 V + 0.2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN | MAX UNIT
Vees =25V 0.2V 24
Push-pull driving Ve =3.3V0.3V 24
. Veeg =5V05V 24
Maximum data rate Mbps
Veeg =2.5V+0.2V
Open-drain driving Ve =3.3V 0.3V
Veecs=5V205V
6.8 Switching Characteristics: Vcca=3.3V+0.3V
over recommended operating free-air temperature range, Vcca = 3.3 V £ 0.3 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX UNIT
Push-oull drivi Vees =3.3V 0.3V 24
. ush-pull drivin
Propagation P 9 New=5Vz05V 3.1
tpHL delay time
(high-to-low output) Open-drain driving Ve =3.3V 0.3V 1.3 4.2
Vees =5V +0.5V 1.7 4.6
A-to-B ns
Push-pull drivi Vees =3.3V+0.3V 4.2
: ush-pull drivin
Propagation s 9 Vo =5V 0.5V 4.4
teLH delay time
(low-to-high output) Open-drain driving Veeg =3.3V 0.3V 40 204
Veece =5V +0.5V 34 165
Push-pull driving  |occe =33 V=03V 25
Propagation P 9 Vocs =5V +0.5V 3.3
tpHL delay time
(high-to-low output) Open-drain driving Vees =3.3V+0.3V 1 124
Veece=5V+05V 1 97
B-to-A ns
Push-pull drivin Ve =3.3V 0.3V 25
. usn-pu [\
Propagation P % New=5vzos5v 26
tpLH delay time
(low-to-high output) Open-drain driving Veeg =3.3V 0.3V 139
Veeg =5V 05V 105
) Ve =3.3V+0.3V 41
ten Enable time OE-to-AorB ns
Veecg=5V205V 43
. . Ve =3.3V 0.3V 68
tgis Disable time OE-to-AorB ns
Veeg =5V 05V 63
» Vecg =3.3V+0.3V 2.3 5.6
Push-pull driving
o A-port Vecs=5V+0.5V 19 4.8
ta Input rise time S ns
rise time o Veee =3.3V+0.3V 25 116
Open-drain driving
Vece =5V +0.5V 19 85
. Vees =3.3V 0.3V 25 6.4
Push-pull driving
i X B_port Veeg =5V 05V 2.1 7.4
tg Input rise time - ns
rise time o |Veee=33V+03V 25 116
Open-drain driving
Vees =5V +0.5V 26 116
. Vees =3.3V 0.3V 2 54
Push-pull driving
. A-port Veece =5V 05V 1.9 5.0
tia Input fall time . ns
fall time o |Vees=33V03V 43 6.1
Open-drain driving
Veeg =5V +0.5V 4.2 5.7
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over recommended operating free-air temperature range, Vcca = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN MAX UNIT
Veeg =3.3V 0.3V 2.3 7.4
_ B-port Push-pull driving 7 == 5V 305V 24 76
trg Input fall time fall time Ve =3.3V 03V 5 7.6 ns
Open-drain driving Ve =5VZ05V 78 83
) Veeg =3.3V 0.3V 1
tsko) Skew (time), output Channel-to-channel skew Ve =5VZI05V 1 ns
Vees =3.3V 0.3V 24
Push-pull driving —
. Veeg =5V 205V 24
Maximum data rate Vo =33VZ03V Mbps
Open-drain driving Ve =5VZ05V
.9 Switching Characteristics: VCCA=5V+0.5V
over recommended operating free-air temperature range, Vcca =5 V £ 0.5 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN MAX UNIT
Propagation PUSh-pU” driving VCCB =5V+05V 5.6
t delay time
PHL 1 (high-to-low output) Open-drain driving |Vees =5V 0.5V 1.6 46
Propagation PUSh-pU” driving VCCB =5V+05V 2.0 ns
tpLn delay time
(low-to-high output) Open-drain driving |Vcce =5V £0.5V 24 155
ten Enable time OE-to-AorB Veee =5V 0.5V 43 ns
tais Disable time OE-to-AorB Veecg =5V 0.5V 63 ns
Push-pull driving  [Vecs =5V 0.5V 2.7 5.0
t Input rise time ns
' Open-drain driving (Vecs =5V +£0.5V 19 50
Push-pull driving  [Vece =5V 0.5V 1.2 3.0
t Input fall time ns
Open-drain driving (Vecs =5V +£0.5V 1.8 3.0
tskio) Skew (time), output Channel-to-channel skew Veeg =5V 05V 1 ns
Push-pull driving |Vcecg =5V 0.5V 24
Maximum data rate Mbps
Open-drain driving (Vece =5V 0.5V 2
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7. Parameter Measurement Information
7.1 Load Circuits
Vear j /7\/((‘() Vea “ Veco
DUT DUT
ﬂ IN ouT IN ouT
I15pF M 1]~ IIISpF %IM
Figure 7-1. Data Rate, Pulse Duration, Propagation Figure 7-2. Data Rate, Pulse Duration, Propagation
Delay, Output Rise-Time and Fall-Time Measurement Delay, Output Rise-Time and Fall-Time Measurement
Using a Push-Pull Driver Using an Open-Drain Driver
2% Veeo
From Output ©  Open
Under Test

TEST S1
tpzL / tpLz
2 xV
(tais) x Veeo
tpHz / tpzH
Open
(tor) P

Figure 7-3. Load Circuit for Enable-Time and Disable-Time Measurement

trLz and terz are the same as tdis.

trzL and tpzn are the same as ten.

Vel is the Vce associated with the input port.
Vcco is the Vec associated with the output port.

B~ ow =
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7.2 Voltage Waveforms

The outputs are measured one at a time, with one transition per measurement. All input pulses are supplied by
generators that have the following characteristics:
« PRR<10MHz
e Zo=50Q
« dv/dt=1V/ns
—tyw —»

|
|
I : Vear
| |

| !
Input X\’CCI /2 va /2
oV

Figure 7-4. Pulse Duration

Vear
Input Vea /2 Vear/2
oV
TPLH TPHL
A A\ Vou
0.9
Vecor2 A Veco N Veeo/2
Output
7 .1 )
0 Veeo VoL
t, —> [ Moy,

Figure 7-5. Voltage Waveforms Propagation Delay Times

OE input

thzr,
Output
Waveform 1

1
Sl at2 x Veeo "

oy S
- f

vl
.

|

|

|

|

oz — :4—

|

Output |
|

Waveform 2
S1at GND @

A. Waveform 1 is for an output with internal such that the output is high, except when OE is high (see Figure7-3).
B. Waveform 2 is for an output with conditions such that the output is low, except when OE is high.

Figure 7-6. Enable and Disable Times

Rev. 01



]H HTESEI'I'II
4 £ % HT8102B

8. Application Information

The HT8102B device can be used to bridge the digital-switching compatibility gap between two voltage nodes to
successfully interface logic threshold levels found in electronic systems. It should be used in a point-to-point
topology for interfacing devices or systems operating at different interface voltages with one another. Its primary
target application use is for interfacing with open-drain drivers on the data 1/Os such as 12C , where the data is
bidirectional and no control signal is available. The device can also be used in applications where a push-pull
driver is connected to the data I/Os.

18V 33V

L | | T
0.1yF 0.1 pF
i Vcea H
Slrfl:rrn < 3.3-V
Controller & System
> 1 A1 B1 | 4+——»
-« > -«
Data A2 B2 Data
GND
N
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9. Feature Description

9.1 Architecture

The HT8102B architecture (see Figure 8) is an auto-direction-sensing based translator that does not
require a direction-control signal to control the direction of data flow from A to B or from B to A.
These two bidirectional channels independently determine the direction of data flow without a direction-
control signal. Each /O pin can be automatically reconfigured as either an input or an output,
which is how this auto-direction feature is realized.

VccaA Vces

Tl ‘C‘— One-shot One-shot Q\ T

10 kQ 10 kQ

Gate Bias

Figure 8-1. Architecture of a SC0104 Cell
9.2 Power Up
During operation, ensure that Vcca < Vees at all times. During power-up sequencing, Veca 2 Vces does not
damage the device, so any power supply can be ramped up first.
9.3 Enable and Disable
The HT8102B device has an OE input that disables the device by setting OE low, which places all I/Os in the
high-impedance state. The disable time (i4is) indicates the delay between the time when the OE pin goes low

and when the outputs actually enter the high-impedance state. The enable time (ten) indicates the amount of
time the user must allow for the one-shot circuitry to become operational after the OE pin is taken high.

9.4 Pullup and Pulldown Resistors on I/O Lines

Each A-port I/O has an internal 10-kQ pullup resistor to Vcca, and each B-port /O has an internal 10-kQ pullup
resistor to Vccs. If a smaller value of pullup resistor is required, an external resistor must be added from the I/O
to Veea or Vees (in parallel with the internal 10-kQ resistors).
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9.5 Output Load Considerations

We recommend careful PCB layout practices with short PCB trace lengths to avoid excessive capacitive loading
and to ensure that proper O.S. triggering takes place. PCB signal trace-lengths should be kept short enough
such that the round-trip delay of any reflection is less than the one-shot duration. This improves signal integrity
by ensuring that any reflection sees a low impedance at the driver. The O.S. circuits have been designed to stay
on for approximately 30 ns. The maximum capacitance of the lumped load that can be driven also depends
directly on the one-shot duration. With very heavy capacitive loads, the one-shot can time-out before the signal
is driven fully to the positive rail. The O.S. duration has been set to best optimize trade-offs between dynamic
ICC, load driving capability, and maximum bit-rate considerations. Both PCB trace length and connectors add
to the capacitance that the RS0104 device output sees, so it is recommended that this lumped-load capacitance
be considered to avoid O.S. retriggering,bus contention, output signal oscillations, or other adverse system level
affects.

9.6 Input Driver Requirements
The fall time (tia, t8) of a signal depends on the output impedance of the external device driving the data I/Os of
the HT8102B device. Similarly, the trh. and maximum data rates also depend on the output impedance of

the external driver. The values for ti, ti, trH,, and maximum data rates in the data sheet assume that the
output impedance of the external driver is less than 50 Q.
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PACKAGE OUTLINE DIMENSIONS
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