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ST2G3236

2-bit dual supply bus transceiver level translator

with side series resistor

Features

m High speed:

— tpp=6.2ns (max) at Ty =85 °C
m Low power dissipation:

— lcca=lcce =5 MA (max) at Ty =85 °C
m Symmetrical output impedance:

- “OHA' = IOLA =7 mA min at VCCA =2.75V;
VCCB =1.65Vor23V

- ”OHB' = IOLB =2 mA min at VCCA =23V
or3.0V;Vgcg=1.65V
m Balanced propagation delays:
= Tpin=TeHL
Power-down protection on inputs and outputs
B 26 Q series resistor on A side

m Operating voltage range:
- VCCA (OPR) =14Vio3.6V
- Veeg (OPR)=1.4V1t03.6V

m Max data rates:
— 380 Mbps (1.8 V to 3.3 V translation)
— 260 Mbps (<1.8 V to 3.3 V translation)
— 260 Mbps (translate to 2.5 V)
— 210 Mbps (translate to 1.5 V)
m Latch-up performance exceeds 500 mA
(JESD17)
m ESD performance:
— HBM > 2 kV (MIL STD 883 method 3015)
- MM>200V

Table 1. Device summary

QFN10 (1.8 mm x 1.4 mm)

Description

The ST2G3236 is a dual supply, low-voltage
CMOS 2-bit bus transceiver produced with sub-
micron silicon gate and five-layer metal wiring
C2MOS technology. Designed for use as an
interface between a 3.3 V busanda 2.5V or

1.8 V bus in mixed 3.3 V/1.8 V, 3.3 V/2.5V and
2.5 V/1.8 V supply systems, it achieves high
speed operation while maintaining the CMOS low
power dissipation.

This IC is intended for two-way asynchronous
communication between data buses, and the
direction of data transmission is determined by
DIR inputs. The A-port interfaces with the 3 V bus,
and the B-port with the 2.5V and 1.8 V bus.

All inputs are equipped with protection circuits to
protect against static discharge, giving them 2 kV
of ESD immunity and transient excess voltage.

Part number

Package

Packaging

ST2G3236

QFN10 (1.8 mm x 1.4 mm)

Tape and reel
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Logic diagram and I/O equivalent circuit

Figure 1. Logic diagram
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Figure 2. 1/O equivalent circuit
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Logic diagram and I/O equivalent circuit ST2G3236

1.1 Truth table
Table 2. Truth table
Inputs Function
— Output
OE DIRn A BUS B BUS
L L Output Input B=>A
L H Input Output B<=A
H X High-Z High-Z HIGH-Z
1.2 Application notes and recommendations

1. Once the device is enabled (OE = low), even if the input is floating, output may be either
on high or low logic level only, not in a high-impedance state. Output is in a high-
impedance state only when OE = high.

2. Unused I/O channel should be connected to GND or to the corresponding supply.

3. The OE and DIRn block is powered by Vg and these input logic levels are referenced
to Vecg. The OE and DIRn input high level can be equal to or greater than Vg, up to
V|HB max.

4. Any input high level can be higher than the corresponding input supply voltage, up to
VIHA max (VlHB max).

Example:

Veea = 1.8V, Vgeg = 2.6 V, OE = Low, DIRn = Low (B — A direction)

==>ifI/OBn=3V,I/OAn=18V

5. 1fVgoa = Veeg =0V and OE = 0V, An and Bn are isolated even if there is a signal on
An or Bn.

6. Ifthe ST2G3236QTR is used in a UART application, there is a possibility of floating
input condition if the cable is disconnected, therefore a pull-down resistor is
recommended on the input port.

1.3 Recommended power-up sequence

1. Apply power to either V.

2. Apply power to the OE input and to the respective data inputs. This may occur at the
same time as step 1.

3. Apply power to the other V.
4. Drive the OE input LOW to enable the device.

1.4 Recommended power-down sequence

1. Drive the OE input HIGH to disable the device.
2. Remove power from either V.
3. Remove power from the other V.
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2 Pin connections and descriptions
2.1 Pin connections
Figure 3. Pin connections (top through view)
Z %
T e
DIRT 1 1 | L2 L 1181 v,
Ve L2.] 1 7_| GND
-3 Fr—q r— I~ - S
DIR2 13T 1Tl 6] OF
I Y B Y B
vy) vy}
= N AMO04933v1
2.2 Pin descriptions
Table 3. Pin descriptions
Pin Symbol Name and function
1,3 DIR1, DIR2 | Directional controls
10 A1 Data inputs/outputs
4 B1 Data outputs/inputs
9 A2 Data inputs/outputs
5 B2 Data outputs/inputs
7 GND Ground (0 V)
8 Veea Positive supply voltage
2 Vees Positive supply voltage
6 OE Output enable (active low)
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Electrical ratings

Stressing the device above the rating listed in the absolute maximum ratings table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of
this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Table 4. Absolute maximum ratings
Symbol Parameter Value Unit
Veea Supply voltage -0.5t0 4.6 \Y
Vees Supply voltage -0.5t04.6 \
V, DC input voltage -0.5t04.6 \
Vioa DC I/O voltage (output disabled) -0.5t04.6 \Y,
V0B DC /O voltage (output disabled) -0.5t0 4.6 \
Vioa DC output voltage -0.5to Vgea + 0.5 Vv
Vios DC output voltage -0.5to Vg + 0.5 \
lik DC input diode current -20 mA
lok DC output diode current -50 mA
loa DC output current +50 mA
los DC output current +50 mA
lcca DC V¢ or ground current +100 mA
lcce DC V¢ or ground current +100 mA
Pp Power dissipation 200 mwW
Tstg Storage temperature -65 to +150 °C
T Lead temperature (10 s) 260 °C
Table 5. Recommended operating conditions
Symbol Parameter Value Unit
Veea Supply voltage 1410 3.6 \
Vees Supply voltage 1.410 3.6 \
\ Input voltage (DIRn, OE) 0to Veep \Y
Vioa I/O voltage 0to Veca \'%
V0B I/O voltage 0to Veep \
Top Operating temperature -40 to +85 °C
Vececg=3.0t0 3.6V Oto 10 ns/V
dt/dv Input rise and fall time (" | Vgeg =2.3t02.7 V 0t0 20 ns/V
Veeg=14101.95V 0to 100 ns/V

1. Viyfrom0.8Vto2.0VatVgs=3.0V
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Electrical characteristics

4 Electrical characteristics
4.1 DC electrical characteristics for Veca
Table 6. DC specification for Voca
Test conditions Value
Sym. | Parameter Tao=25°C -40 to 85 °C Unit
¥ Vees™ [ Veea A
V) V) Min Max Min Max
1.4 0.65VCCA 0'65VCCA
Hiigh level 1.8 0.65V 0.65V
Vs |meut 141033V CCAl 36 CCAl 36 | v
voltage 2.5 1.6 1.6
(An)
3.3 2.0 2.0
1.4 0.35Vcca 0.35Vcca
Low level 1.8 0.35V 0.35V
Viia :/“oﬁt”;ge 141033V |— orTceA TUTCCAL
25 0.7 0.7
(An)
3.3 0.8 0.8
14 lo=-100 pA 1.2 1.2
2.75 lo=-0.4 mA 2.5 2.5
High level 2.75 lo=-7mA 2.2 2.2
Voua |output 1.4t03.3V \
1.65 lo=-2mA 1.4 1.4
14 lo=-1mA 1.1 1.1
14 lo=100 pA 0.20 0.20
2.75 lo=1mA 0.40 0.40
Low level 2.75 lo=7mA 0.55 0.55
VoLa |output 1.4t03.3V \
1.65 lo=2mA 0.25 0.25
14 lo=1mA 0.20 0.20
Input 2.7 3.3 V= Ve or GND +0.5 +5
lia |leakage A
current 1.4 2.7 | V,=3.6Vor GND +0.5 +5
High
impedance V|A= GND or 3.6 V
IOZA OUtpUt 2.7 3.3 V|B = V|HB or V|LB +1.0 +10 ].,LA
leakage OE =V¢ep
current
IYI Doc ID 12942 Rev 4 9/22




Electrical characteristics

ST2G3236

Table 6. DC specification for Vg (continued)
Test conditions Value
Sym. | Parameter Tpo=25°C -40 to 85 °C Unit
v Vees" | Veea” A
V) V) Min Max Min Max
Power V|A=GND tO 36 V
OFF V|5=GND to 3.6 V
| 0 0 2 +1.0 +10 A
OFF | leakage OE, DIR=GND to H
current 36V
Quiescent 1.95 27
Via=V, or GND
locta | supply 1.95 3.3 1A= TCCA 05 5 uA
current Vig=Vccp or GND
2.7 3.3
Maximum 1.95 2.7
quiescent Via=Vrra-0.6 V
Alccia | supply 1.95 3.3 y Iév CCA -GND 0.75 mA
current / 57 a3 1B=Vces Of
input (An) ’ '
1. Vegrange=3.3+0.3;25+0.2V;1.8+0.15V
4.2 DC electrical characteristics for Vgcpg
Table 7. DC specification for Vocp
Test conditions Value
Sym. | Parameter Tp =25°C -40 to 85°C Unit
y Vees M | Veea A
V) V) Min Max Min Max
High level 1.4 0.65Vccp 0.65V¢ep
input 1.8 0.65V 0.65V
Viyg | voltage ;gt\‘; CBl 36 CBl 36 | v
(Bn, DIRn, 25 : 1.6 1.6
OE) 3.3 2.0 2.0
input 1.8 1410 0.35Vcp 0.35Vcp
Vg |voltage 33V \
(Bn, DIRn, 2.5 - 0.7 0.7
OE) 3.3 0.8 0.8
10/22 Doc ID 12942 Rev 4 KYI
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Electrical characteristics

Table 7. DC specification for Vg (continued)
Test conditions Value
Sym. | Parameter Tp =25°C -40 to 85°C Unit
y Vees M [Veea” A
V) V) Min Max Min Max
1.4 lo=-100 pA 1.3 1.3
1.8 lo=-100 pA 1.6 1.6
High level 2.75 o lo=-20 mA 2.2 2.2
Vous |output 2.75 3'3 Vv lo=-15mA 1.7 1.7 \
voltage 2.3 lo = -4 mA 1.44 1.44
1.65 lo=-2mA 15 15
1.4 lo=-2mA 1.25 1.25
1.4 lo= 100 pA 0.1 0.1
1.8 lo= 100 pA 0.2 0.2
2.75 lo=20 mA 0.55 0.55
Low level 1410
Vous |output 2.75 3'3 Vv lo=15mA 0.35 0.35 \Y
voltage 2.3 lo= 4 mA 0.39 0.39
1.65 lo=2 mA 0.20 0.20
1.4 lo=2 mA 0.15 0.15
Input 2.7 3.3 V= Ve or GND +0.5 +5
g |leakage LA
current 1.4 2.7 | V,=3.6VorGND +0.5 +5
High
impedance Via=ViHaor Vi
lozg | output 2.7 33 |Vig=GNDor3.6V +1.0 +10 LA
leakage OE=V¢cp
current
Quiescent 1.95 2.7
Via=V or GND
lccs | supply 1.95 3.3 IA= TCCA 0.5 5 HA
current Vig=Vccs or GND
2.7 3.3
Maximum 1.95 2.7
quiescent
Al supply 195 33 | Vig=Vces-06V 075 | ma
CCtB | current / Via=Vca or GND '
input (Bn, 2.7 3.3
DIRn, OE)

1. Vggrange=33+0.3;25+02V;1.8+0.15V
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ST2G3236

4.3 AC electrical characteristics
Table 8. AC electrical characteristics
Test condition Value
Symbol Parameter -40 to 85 °C Unit
Vees (V) Veea (V)
Min Max
1.8+0.15 25+0.2 1.0 5.8
Propagation delay time CL=30pF
tPLH tPHL An to Bn 1.8+0.15 3.3+0.3 RL =500 0 1.0 6.2 ns
25+0.2 3.3+0.3 1.0 4.4
1.8+0.15 25+0.2 1.0 5.5
Propagation delay time C_=30pF
tPLH tPHL Bn to An 1.8+0.15 3.3+0.3 RL =500 O 1.0 51 ns
25+0.2 3.3+0.3 1.0 4.0
1.8+0.15 25+0.2 1.0 54
Output enable time OE C_L=380pF
tPZL tPZH to An 1.8+0.15 3.3+0.3 RL =500 0 1.0 5.1 ns
25+0.2 3.3+0.3 1.0 4.0
1.8+0.15 25+0.2 1.0 5.3
Output enable time OE C_ =30 pF
tPZL tPZH to Bn 1.8 +0.15 3.3+0.3 RL =500 0Q 1.0 5.2 ns
25+0.2 3.3+0.3 1.0 4.6
1.8+0.15 25+0.2 1.0 5.2
Output disable time C_=380pF
tPLZ tPHZ ﬁ to An 1.8+0.15 3.3+0.3 RL =500 0 1.0 5.6 ns
25+0.2 3.3+0.3 1.0 4.8
1.8+0.15 25+0.2 1.0 4.6
Output disable time C_=30pF
tPLZ tPHZ ﬁ to Bn 1.8 +0.15 3.3+0.3 RL =500 0Q 1.0 4.5 ns
25+0.2 3.3+0.3 1.0 4.4
1.8+0.15 25+0.2 0.5
t C, =30 pF
OstH | Outputo output skew |4 6", 015 | 3.3x03 L=k P 05 | ns
toshL | time R, =500 Q
25+0.2 3.3+0.3 0.75

1. Skew is defined as the absolute value of the difference between the actual propagation delay for any two outputs of the
same device switching in the same direction, either HIGH or LOW (Toslh = | tp ym — tpLHn I tosHL = tPHLm = tPHLR !

2. Parameter guaranteed by design

12/22
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ST2G3236 Electrical characteristics

4.4 Capacitance characteristics
Table 9. Capacitance characteristics
Test condition Value

Symbol Parameter Tp=25°C -40 to 85 °C | Unit

y Vees | Veea A
v | W Min. | Typ. | Max.| Min. | Max.
Cing | Input capacitance | Open | Open - 5 - - - pF
Input/output

Cio capacitance 25 | 33 i 6 i i i PF

Con. (1) | Power dissipation 25 | 33 |f=10MHz| - 29 i - i £
PD " | capacitance 18 | 33 - [ o9 | - - - P

1. Cpp is defined as the value of the IC's internal equivalent capacitance, which is calculated from the
operating current consumption without load. (Refer to Figure 4: Test circuit). Average current can be

obtained by the following equation. Ic(opr) - Cpp X Ve X fiy + lcc/16 (per circuit)

IYI Doc ID 12942 Rev 4
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Test circuit ST2G3236

5 Test circuit

Figure 4. Test circuit

Vee
T O— 6V or ZVCC
R O—OPEN
PULSE ) ) O— oo
GENERATOR O D.U.T. O l
= SC11690
Table 10. Test values
Test Switch
tpLHs tPHL Open
tsz, tPLZ (VCC =3.0t0 3.6 V) 6V
tpzL, tpLz (VCC =23to2.7Vor VCC =161t01.95V) 2VCC
tpzh: tpHz GND
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ST2G3236 Waveforms
6 Waveforms
Table 11. Waveform symbol value
Vee
Symbol
3.0 to 3.6V 23to0 2.7V 1.65 to 1.95V

Vin Vee Vee Vee

Vi 1.5V Vo2 Voc/2

Vy VoL + 0.3V VoL + 0.15V VoL + 0.15V

Vy VoL - 0.3V Vo - 0.15V Vo - 0.15V

® C =30 pF or equivalent (includes jig and probe capacitance)

® R, =Ry =500 Q or equivalent

® Ry =Zgy of pulse generator (typically 50 Q)

Figure 5. Waveform - propagation delay (f = 1 MHz, 50% duty cycle)
2.0ns 2.0ns
\%
nAn IH
nBn
ov
\Y
nAn OH
nBn
VoL CS05160
Figure 6. Waveform - output enable and disable time (f = 1 MHz, 50% duty cycle)
2.0ns 2.0ns
- T
90% \ / 90%
na Vi Vi
10% 10% GND
tozy — il «PHZ
xOH
nAn / Y
nBn / Vv
GND
tpzy — > fpy
3.0V or Vcc
A \ v, /
nBn \ f Vy
VoL SC13231
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Package mechanical data ST2G3236

7 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.
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Package mechanical data

Table 12. QFN10L (1.8 mm x 1.4 mm) mechanical data
mm inch
ref.
Nom Min Max Nom Min Max
A 0.50 0.45 0.55 0.020 0.017 0.021
Al 0.02 0 0.05 0.001 0 0.002
A3 0.127 0.005 0 0
b 0.20 0.15 0.25 0.007 0.006 0.010
D 1.80 1.70 1.90 0.070 0.066 0.074
E 1.40 1.30 1.50 0.055 0.051 0.059
e 0.40 0.015
L 0.40 0.30 0.50 0.015 0.011 0.020
Figure 7. QFN10L (1.8 mm x 1.4 mm) package mechanical outline

BOTTOM VIEW
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9 10
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Figure 8. QFN10L (1.8 mm x 1.4 mm) footprint recommendation

7.90
0.95
0.50
5 4
f 0.50 (10x)
0.75 T 6 - i )7
L 0.40
1.50 ' P _ _ 5
z B _ |
8 " 035
1
9| !0
| 0.25 (9x)
|
0.20 = |
0.40
Figure 9. QFN10L (1.8 mm x 1.4 mm) carrier tape
__ko
R 0.1 Ref. A0 40,10 (+0,05
PL,‘ 51 MIN 0.30
I I
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ol [ -6} W
/ $
+0.05 i i
21.55 | |
COVER
AOQ | 1.70 #0.10
BO | 2.10 #0.10
KO | 0.70 +0.10
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Package mechanical data

Figure 10. QFN10L (1.8 mm x 1.4 mm) reel information - back view
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Figure 11. QFN10L (1.8 mm x 1.4 mm) reel information - front view
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Revision history

Table 13.  Revision history

Date Revision Changes
06-Dec-2006 1 First release
Corrected the value for V| in Table 5: Recommended operating
31-Mar-2010 2 conditions from “0 to Vg™ to “0 to Vg™
Minor formatting and text changes throughout the document.
21-Apr-2010 3 Added footnote to Table 4: Absolute maximum ratings on
page 8.
Updated Figure 1, Section 3, Table 6, 7; added Section 1.2;
23-Jul-2010 4 o
reformatted document; minor textual changes.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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