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SIM Card Interface Level Shifter with EMI Filter and ESD
Protection

Features

Clock speeds up to 50 MHz clock

General Description

The AW39103 is designed to provide a single low-

® Host microcontroller operating voltage range: voltage host-side interface for the SIM card. The
1.08V to 1.98V AW39103 has three level shifters to convert the 1/0
® SIM card supply voltages range: 1.62V to 3.6V data, RST and CLK signals between a SIM card
e Automatic level translation of /O RST and CLK and a host-controller. In addition, the automatic
between SIM card and host side interface with bidirectional control structure of the I/O port ,makes
capacitance isolation it unnecessary to control the signal transmission
® Suitable for all ETSI,IMT-2000 and ISO-7816-3 direction by additional input signals.
SIM/Smart card interface requirements The AW39103 is suitable for all ETSI, IMT-2000 and
® Integrated EMI filters suppress higher harmonics ISO-7816-3 SIM/Smart card interface
of digital I/0s requirements.
® ESD protection:
IEC61000-4-2 level 4,contact and air discharge Applications
on all SIM card-side pins are £8kV and +15kV
® QFN 18x1.4-10L package and FOWLP ® Mobile and personal phones
1.060x1.060-9B package ® Wireless modems
® SIM card terminals
Typical Application Circuit
Veea(1.08V-1.98V)
100nF %
\ Vees (1.62V-3.6V)
AW39103 l
T
HOST 1100nF
PROCESSOR ENABLE®
RST_HOST RST_SIM SIM CARD
CLK_HOST LEVEL CLK_SIM
TRANSLATOR
IO_HOST 10_SIM

1

1

Notel: QFN 1.8x1.4-10L package only

Figure 1 Typical Application Circuit of AW39103
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Pin Configuration And Top Mark
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Figure 2 Pin Configuration and Top Mark
Pin Definition
No.
QFN FOWLP NAME | DESCRIPTION
1.8x1.4-10L 1.060x1.060-
B 9B
1 A1 RST _HOST | Reset input from the host controller.
2 B1 CLK_HOST | Clock input from the host controller.
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C1

I0_HOST

Host controller bidirectional data input/output. The host
output must be on an open-drain driver.

Cc2

Vces

SIM card supply voltage. When Vccs is below the Vccaadisable,
the device is disabled,1.62V < Vccs < 3.6V.

This pin should be bypassed with a 0.1 yF ceramic
capacitor close to the pin.

C3

10_SIM

SIM card bidirectional data input/output. The SIM card
output must be on an open-drain driver.

B3

CLK_SIM

Clock output pin for the SIM card.

A3

RST_SIM

Reset the output pin for the SIM card.

B2

GND

Ground for the SIM card and host controller. Proper
grounding and bypassing are required to meet ESD
specifications.

A2

Vcea

Supply voltage for the host controller side input/output pins
(CLK_HOST, RST_HOST, I0_HOST),1.08V < Vceca < 1.98V.

This pin should be bypassed with a 0.1uF ceramic capacitor
close to the pin.

10

EN

Host controller driven enable pin. This pin should be HIGH
(Vcea) for normal operation, and LOW to help avoid race
conditions specifically during the shutdown sequence.

Functional Block Diagram

Vecea i % Vees
R1
RST_HOST — RST_SIM
100k0ﬁ fkrﬂ %
R1
CLK_HOSTF — CLK_SIM
lOOKQﬁ 100k0ﬂ *
L 5kQ (] Ll [] 5kQ =
y—| h R1
I0_HOST — % 10_SIM
EN® CONTROL
LOGIC GND

Notel: QFN 1.8x1.4-10L package only
Figure 3 AW39103 Function Block
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Typical Application Circuits®

Veea(1.08V-1.98V)

100nF -L

N Vees (1.62V-3.6V )
AW39103 | T
HOST L1oon?
PROCESSOR ENABLE®
RST_HOST RST_SIM SIM CARD
CLK_HOST LEVEL CLK_SIM
TRANSLATOR
IO_HOST 10_SIM

L L L

Figure 4 Typical Application- Circuit of AW39103

Note:

(1) For typical application circuits, In any case, the A/B Ports Voltage cannot be higher than the Vcca/Vecs
voltage;

(2) QFN 1.8x1.4-10L package only

Ordering Information

MEELIE Environmenta
Part Number | Temperature Package Marking | Sensitivity . Delivery Form
| Information
Level
- 4500 units/
AW39103QNR -40°C~125°C QFN 1.8x1.4 UXGY MSL1 ROHS + HF an
10L Tape and Reel
o o FOWLP 4500 units/
AW39103FOR -40°C~125°C 1.060%1 080-9B z5 MSL1 ROHS + HF Tape and Reel
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Absolute Maximum Ratings®

PARAMETERS MIN MAX UNIT
Veea s | it -0.5 4.0 v
upply voltage
Vees Y 9 -0.5 4.0
Input voltage on pin CLK_HOST -0.5 4.0
VicLk) V
Input voltage on pin CLK_SIM -0.5 4.0
Input voltage on pin RST_HOST -0.5 4.0
VI(RsT) V
Input voltage on pin RST_SIM -0.5 4.0
Input voltage on pin IO_HOST -0.5 4.0
V(o) . v
Input voltage on pin I0_SIM -0.5 4.0
Tstg Storage temperature -65 150 °C
Tamb Ambient temperature -40 125 °C
ESD HBM (Human body mode)NOTE2) +2kV
CDM (Charged device mode)NOTE3) +1kV
(NOTEA) +IT: 200mA
Latch-Up AIT: 200mA

NOTE1: 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.

NOTEZ2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. Test
method: ESDA/JEDEC JS-001-2023

NOTES3: Test method: ESDA/JEDEC JS-002-2022
NOTE4: Test method:JESD78F

Recommended Operating Conditions

SYMBOL PARAMETERS CONDITIONS MIN MAX UNIT
Veea Host supply voltage 1.08 1.98 \%
Vees SIM supply voltage 1.62 3.6 \Y,

Vi High-level input IO_HOST,RST_HOST,CLK_HOST | Vccax 0.7 \
voltage 10_SIM Veesx0.7 Y
Vi Low-level input IO_HOST,RST_HOST,CLK_HOST 0 Vecea x 0.3 \Y
voltage 10_SIM 0 Vcesx0.3 Y
AY/AV Input transition rise or 200 Y
fall rate
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Electrical Characteristics

DC Electrical Characteristics

Operating under recommended conditions, 1.62V <Vcce < 3.6 V, 1.08 V < Vcca < 1.98 V, Temp = -40°C to +125°C
(unless otherwise noted)

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Supplies
Veea HOST supply voltage 1.08 1.98 \%
Operating mode,
- 1 5 A
fek_Host=1MHz, EN=Vcca H
lcca HOST supply current | Quiescent current, EN=Vcca - 0.1 1 MA
Shutdown mode", EN=GND 1 uA
Vces SIM supply voltage 1.62 - 3.6 \%
lces SIM supply current Quiescent current, EN=Vcca - 2.5 3.5 MA
Automatic enable feature: Vcce
Vces en | Enable voltage level Vceaz1.0V, Vees rising edge 1.1 1.45 1.6 Vv
Vcce pis | Disable voltage level | Vcea=1.0V, Vcecs falling edge 1 1.3 1.45 \Y
AVeos en Vces_en hysteresis i 150 i mV
voltage
Hardware enable pin)
Vi_en |High-level input voltage EN pin threshold 0.7+Vcea - Veeat0.3 \Y
ViL_en | Low-level input voltage EN pin threshold -0.15 - 0.3*Vcea \Y
Level shifter
IO_HOST, RST_HOST,
- CLK HOS_T 0.7*Vcea - Veeat0.3 \
ViH High-level input voltage -
I0_SIM 0.7+Vces Vees+0.3 \
) IO_HOST, RST_HOST,
Vi Low-level input voltage - ~ -0.15 - 0.3+Vcea \%
CLK_HOST
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PARAMETER TEST CONDITION MIN TYP MAX UNIT
IO_SIM -0.15 - 0.3*Vces \Y
10_SIM connected to Vccs 5 10 kQ
Rpu® Pull-up resistance
I0_HOST connected to Vcea 5 10 kQ
RST_SIM, CLK_SIM,
- - 0.85<Vcces - Vees+0.3 \%
IOH =-1mA
Vv High-level output
OH
voltage I0_SIM, IOH =-10 pA 0.85+Vces - Vees+0.3 Y
I0_HOST, IOH =-10 YA 0.85+Vcea - Vceat0.3 \%
RST_SIM, CLK_SIM,
0 - 0.12+Veees | mV
IOL=1mA
v Low-level output
o voltage IO_SIM, IOL= 1 mA 0 - 0.12*Veees | mV
I0_HOST, IOL =1 mA 0 - 0.12¢Veea | mV
) CLK_SIM, RST_SIM, I0_SIM,
Rpd Pull-down resistance - - - 400 Q
when EN =0
EMI filter
IO_SIM - 35 - Q
Rs Series resistance RST_SIM - 35 - Q
CLK_SIM - 35 - Q
IO_SIM - 10 - pF
Input/Output
Cio ) RST_SIM - 10 - pF
capacitance
CLK_SIM - 10 - pF

Note1: QFN 1.8x1.4-10L package only
Note2: maximum limit is guaranteed by design and by statistical analysis of device characterization data. The specification is not
guaranteed by production testing.
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Dynamic Characteristics

1.65V<VCCB=<36V,1.08V=<VCCA=<1.98V, fclk=fio=1MHz, Temp =-40 °C to +125 °C, unless otherwise specified.

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Veea=1.8V, Veee = 3.0 V, SIM card Cu < 30 pF, host CL <10 pF
I/0O channel,
- 6 12 ns
) SIM card side to host side
tpa® Propagation delay
All channels,
- 6 12 ns
host side to SIM card side
t4) Transition time - 4 8 ns
. Between channels 10_SIM and
tsk(o) Output skew time CLK_SIM - 2 - ns
foik Clock frequency CLK_SIM - - 50 MHz
Veea=1.2V, Vees = 1.8V, SIM card CL < 30 pF, host CL <10 pF
I/O
channel, i 10 20 ns
SIM card side to host side
tpa®) Propagation delay
All channels,
- 10 20 ns
host side to SIM card side
t4) Transition time - 4 8 ns
. Between channels 10_SIM and
tsk(o) Output skew time CLK_SIM - 2 - ns
foik Clock frequency CLK_SIM - - 50 MHz
Note3: tyq is the same as tpr. and tpp.
Note4: t; is the same as try. and trop.
Test information
Vi
[}
Input Vum \ Vm
oV | '
[ |
9: tPHL :6 9: tPLH Ie
|
Vo son | |
Output Vil |V
VoL | oo 4+ ___

9' |etTH|_ ﬁl |etTLH
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Detailed Functional Description

Function table

Supply Voltage Input Input/Output
Operational Mode
Veea Vees EN(M@ Host SIM Card
1.08 V to 1.98 V 162Vto3.6V H HOST = SIM Card SIM Card = HOST Active
1.08 V0 1.98 V 162Vto 3.6V L See the below table, Condition B Shutdown Mode
GND 1.62Vto 3.6V X See the below table, Condition B Shutdown Mode
1.08Vt0 1.98 V GND X See the below table, Condition A Shutdown Mode
GND GND X See the below table, Condition A Shutdown Mode
NOTES:

(1) H=HIGH voltage level; L = LOW voltage level; X = don’t care.
(2) Vi and Vi are referenced to Vcca. The EN can be controlled by an external device limit of Vceca + 0.3 V.

Pin condition
Pin condition Condition A Condition B
RST_HOST 100 KQ pull low 100 KQ pull low
CLK_HOST 100 KQ pull low 100 KQ pull low
IO_HOST 5 KQ pull to Vcea 5 KQ pull to Vcea
RST_SIM 100 KQ pull low 400 Q pull low
CLK_SIM 100 KQ pull low 400 Q pull low
I0_SIM High Z 400 Q pull low

Embedded Enable — 9 pin and 10 pin if Enable is tied to Vcca

AW39103 integrates the automatic enable function. When Vccs exceeds Vces_en, the level translator logic is
enabled automatically. If Vccs is lower than Vccs_pis, the driver of the SIM card and the level translator logic is
disabled. Host side 10 pin will be configured as a 5KQ resistor to pull up to Vcca.

When the Vcces is lower than Vees pis but still higher than a MOS threshold (e.g.,0.8V), the NMOS driver
transistor in the one-directional drive will be turned off and NMOS controlled by CTL will be turned on, and the
400Q pull-down resistance will keep the RST/CLK/IO of the SIM card low. In addition, the CLK/RST pins at
both ends of the Host and SIM card have 100KQ pull-down resistances, 400Q resistance for pull-down
discharge when Vth<Vcce<Vcce en; and 100KQ resistance for keeping RST_SIM/CLK_SIM low when

VTu>Vcces.

RST/CLK

one-directional drive

Veea Vees

SIM card

100KQ

T 7

i
i
100KQ

en| |:

400Q

T

Figure 5. RST/CLK voltage level translation architecture
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Vces

bidirectional drive

Veea Vees |
Veea
3¢
<
n

SIM card

5KQ

S
S

VCCA VCCB

CTL |

.
T

Figure 6. 10 voltage level translation architecture
Shutdown Sequence(QFN 1.8x1.4-10L package only)

ISO-7816-3 specifies the sequence in which SIM card signals are turned off to ensure that the SIM card is
disabled correctly for power savings. And likewise, the orderly shutdown of these signals during hot swap helps
to avoid any improper writing and corruption of data.

When the EN pin is low, the shutdown sequence is initiated by closing the RST_SIM channel, Once the
RST_SIM is closed, the CLK_SIM and I0_SIM channels will be closed sequentially one-by-one, An internal
pull-down resistance of the SIM card will pull these channels down. The shutdown sequence is completed in
a few microseconds. It is important to pull EN down before VCCA and VCCB power supply is low to prevent
the shutdown sequence is properly initiated.

EN

RST_SIM

CLK_SIM

I0_SIM ACTIVE DATA

Veea and Veces

Figure 7. Shutdown sequence for RST_SIM,CLK_SIM,IO_SIM and Vcca/Vecs of AW39103 SIM card translator
Level Shifter

AW39103 does not require additional input signal to control whether the signal flows from HOST to SIM card
or from SIM card to HOST. When both sides are in a high state, thetransmission direction can be changed.
The control logic authorizes the control of the other side by recognizing the first falling edge. During a rising
edge signal, the non-driver side accelerates the slope of the rising edge through a One-shot circuit. As a
communication error or some other unforeseen error occurs, both ends are configured as drivers to prevent
internal logic locking problems, and IO will return to HIGH level once released from being driven LOW.

The RST and CLK channels have no protection mechanism because they just contain single direction drivers.
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Vees
Side B supply
| DETECT ONE 3-8
| RISING EDGE SHOT =<
[
10_SIM

_ |

V. DIRECTION
cca JUDGMENT Ij_

Side A supply
ONE DETECT I
SHOT RISING EDGE

AAA
AAAs

Pull-up

I0_HOST

Figure 8. Automatic direstion judgment Structure of level translator

EMI filter

All input/output drivers are equipped with EMI filters to reduce interferences to sensitive mobile

communcations.
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Application Information

Veea(1.08V-1.98V)

100nF —L

N Vees (1.62V-3.6V )
AW39103 l T
HOST Lioon?
PROCESSOR ENABLEYW
RST_HOST RST_SIM SIM CARD
CLK_HOST LEVEL CLK_SIM
TRANSLATOR
IO_HOST 10_SIM

L L L

Note1: QFN 1.8x1.4-10L package only
Capacitors Selection

VCCA:

AW39103 advises to use a 1yF or 100nF X5R or X7R ceramic capacitor at Vcca as shown in Typical
Application Circuit.

VCCB:

AW39103 advises to use a 1yF or 100nF X5R or X7R ceramic capacitor at Vccs as shown in Typical
Application Circuit.
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PCB Layout Consideration

1. Inputto input, input to output, output to output between the need for ground copper foil isolation, to
minimize the ground loop.

2. The power supply of the level shifter should come directly from the same power plane.

3. Bypass capacitors of Vcca and Vces should be placed as close as possible to Veca and Vecs pins with a
very short PCB trace.

4. The cables on both sides of the Host and SIM card should be as symmetrical as possible and avoid right
angles to reduce reflection.

To HOST To SIM card

To HOST To SIM card

To HOST To SIM card

- Top layer
- GND layer

Figure 9. AW39103QNR PCB LAYOUT

© via

To HOST —— — To SIM card

ToHOST —— —— To SIM card

To HOST —— —— To SIM card

[0 Top layer
[ GND layer
Figure 10. AW39103FOR PCB LAYOUT

O Via
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Tape And Reel Information
QFN 1.8x1.4-10L

TAPE DIMENSIONS
REEL DIMENSIONS

P1 ‘ PO ‘ P2 ‘
KO- i i i
NZEN I VA BN BN AN |
H D) (D) D f%\ EJO
N /'KJ &/ \,‘r/ J
D1 3 | /
Cavity ’f/-\oﬂ

A0: Dimension designed to accommodate the component width
BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape
PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers

P2: Pitch between sprocket hole
| | | | IDO D1: Reel Diameter
DO0: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pin 1 Q O O O Sprocket Holes
[ ) [ ) [ ]
QL ez Q112 Q1 Q2 Q11 Q2 |-
N A o) L User Direction of Feed

NS

Pocket Quadrants
Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION
D1 DO AO BO KO PO P1 P2 w Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
178.00| 8.40 | 158 | 2.04 | 0.73 | 2.00 | 4.00 | 4.00 | 8.00 Q1
All dimensions are nominal
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FOWLP 1.060x1.060-9B

REEL DIMENSIONS

KO~

AO:
BO:
KO:

PO:
P1:
P2:
D1:
DO:

TAPE DIMENSIONS

P1 PO P2 ‘

00| o
. |
O 58 || | | =
d |
/
Cavity [+—AO—
Dimension designed to accommodate the component width

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness

: Overall width of the carrier tape

Pitch between successive cavity centers and sprocket hole
Pitch between successive cavity centers

Pitch between sprocket hole

Reel Diameter

Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O

Pin 1

Sprocket Holes

Q2 Q1

Q QL

L
Q2 Q

11 Q2

——

~|

Q4 Q3
|

Q4 Q3

b

Q4 Q31 Q4

User Direction of Feed

Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION

D1 DO A0 BO KO PO P1 P2 w Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
179.00| 9.00 | 1.18 | 1.18 | 0.57 | 2.00 | 4.00 | 4.00 | 8.00 Q1

All dimensions are nominal
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Package Description

QFN 1.8x1.4-10L

[—— 1.40£0.1 44

PIN1 CORNER ——

1.80+0.1
TOP VIEW
0.55+0.05
0 O Y A
0~0.05 !
SIDE VIEW
|
—] O.SO}TYP = i
@ @ ° 9X(0.40+0.05)
|
| B
0.40TYP 7 | |
2 ) (6
‘

ffffffffffffff . __ __ _SYMM
—=| 0.50 REF=— | &

BOTTOM VIEW Unit:mm
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FOWLP 1.060x1.060-9B

PIN1 CORNER ’<—1.060¢0.025——‘

_1

1.060+0.025

TOP VIEW
0.470 MAX * O.+383i0.018
0.060£0.009
SIDE VIEW

9X(¢0.225+0.010)

0.350 TYP

s | @@@_t s

0.350 TYP

SYMM
¢

BOTTOM VIEW

Unit: mm
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Land Pattern Data

QFN 1.8x1.4-10L
1.6

1.00|REF

2.00 0.40 TYP

|
|
6X050TYP
r E
|

‘H

0.05 MAX 0,05 MIN
—] |— —
All AROUND ALL AROUND
METAL SOLDER MASK METAL UNDER TN SRR MASK
OPENING SOLDER MASK

NON SOLDER MASK DEFINED SOLDER MASK DEFINED

Unit:mm
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FOWLP 1.060x1.060-9B

9X(90.225 TYP)

<

0.05 MAX _.I I-—
All AROUND 11 SOLDER MASK
OPENING
METAL

NON-SOLDER MASK DEFINED

O
®

3
0.350 TYP
SYMM

> =

& O

I%

|0.350 TYP

SYMM
¢,

0.05 MIN

All AROUND
SOLDER MASK
! X OPENING

1

4
. ;
\ METAL UNDER

SOLDER MASK

SOLDER MASK DEFINED

Unit: mm
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Revision History

Version Date Change Record
V1.0 Sep. 2025 | Officially released.
V1.1 Oct. 2024 | Add FOWLP 1.060%1.060-9B package.
V1.2 Nov. 2024 | Update Clock frequency to 25 MHz(P1,P8).
V1.3 Jan. 2025 | Update DC Electrical Characteristics(P6).
Update DC Electrical Characteristics(P6-8);
V14 Oct. 2025 | Update Functional Block Diagram(P3);
Update Package Description of QFN 1.8x1.4-10L package (P16).
Vis | Now. 2025 | GBOAE Abscti Madum Ratngs(CS)

www.awinic.com

20 © 2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved


http://www.awinic.com/

AW39103
Nov. 2025 V1.5

Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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