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ft6188

SPI-Controlled Dual SIM Card Controller(Rev.1.1)

General Description

Fangtek's ft6188 is a SIM card control device designed for dual SIM card enabled mobile phones. The ft6188
supports both 1.8V and 3.3V SIM cards with integrated LDOs and level shifters. A Serial Port Interface (SPI) is
used to configure and control the both cards.

The 16188 works as a SIM card switch to bring card to operation in turns at specified interval. The device
adopts a break-before-make switching scheme, i.e., to break the connection with a card before getting
connected with the other so as to avoid possible communication collision.

The ft6188 features the internal LDO and level shifter to support both 1.8V and 3.3V cards and thus provides a
universal SIM card interface.

The ft6188 SPI control interface is designed to communicate with microprocessors or controllers, such as cell
phone baseband chip. The three-line interface provides easy access with the universal data communication
standards, as well as saves the GPIO communication pins which are precious resource on microprocessors.

The ft6188 is available in 3mm x 3mm QFN20 package, 0.4mm pitch.

Key Specifications

= Supply Range: 2.7V to 5.5V

* Igar(sp): 0.THA

1.8V Mode Output Range: 1.65V to 1.95V

3.3V Mode Output Range: 2.82V to 3.18V

= Maximum Output Current: 38mA (typical)

= Turn-on Time: 0.8ms (typical); 1.5ms (max.)

= Packaging: QFN-20 (3mm x 3mm; 0.4mm pitch)

Applications

= Dual SIM card mobile phone
= Smartphone
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Application Circuit

Battery Voo

CSIJ—_ L
= L
Baseband VBAT VIO SIM Cal’d 1
SIO1 = = SDATA
SPICS > SPICS SRST1 = SRST
SPICK »| SPICK SCLK1 » SCLK
SPIDATA SPIDATA VSIMA o VSIM
B - ft6188 —L
SIMIO |« | SIMIO T
SIMRST »{ SIMRST =
SIMCLK =l SIMCLK SIM Card 2
SI02 |- > SDATA
SYSRSTB =] SYSRSTB SRST? »| SRST
SCLK2 » SCLK
Inm VREF VSIM2 T > VSIM
L GND L
L
Figure 1.Typical Application Circuit
Ordering Information
P/N TEMP RANGE PIN-PACKAGE
ft6188 -25°C to +85°C 20pin QFN

Absolute Maximum Ratings

Supply Voltage (Vss) -0.3Vto 7V
-0.3V to Vpp +0.3V

Input Voltage (V))

Maximum Junction Temperature

Operation Ratings

+150°C

Supply Voltage (Vss)

Operating Temperature (Ta)
Storage Temperature (Tstg)

2.5V to 5.5V

-25°C to +85°C
-65°C to +150°C
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Electrical Characteristics

Note: The following electrical characteristics state DC and AC electrical specifications under particular test conditions
which guarantee specific performance limits. But note that specifications are not guaranteed for parameters where no
limit is given. The typical value however, is a good indication of device performance.

All voltages in the following tables are specified at 25°C which is generally taken as parametric norm.

Symbol Parameter Conditions | Min | Typ ‘ Max ‘ Units
Input Power Supply
VBaT Battery supply voltage 2.7 5.5 \
Battery supply shutdown _
lsaT_sp current Vio = 0V 0.1 1 PA
Battery supply operating VSIM1 = 3.0V, VSIM2 = 0V, no load
leat current VSIM1 = 1.8V, VSIM2 = 0V, no load 30 4 WA
Vio Device supply voltage 2.6 3.3 \%
Device supply shutdown
lio_sp current 0.1 1 YA
o Device supply operating 3 10 uA
current
SPI Input
Vi Input level low SPIDATA, SPICK, SPICS, SYSRST 0.15*Vio \Y
Vi Input level high SPIDATA, SPICK, SPICS, SYSRST 0.85"Vio \Y
SIM Card Supply
1.8V output voltage 1.65 1.8 1.95 Vv
3.0V output voltage 2.82 3.0 3.18 \%
IsHoRT Output short current limit 40 mA
Load regulation (1.8V) g.g\S/mA < ILOAD < 20mA @ VBAT = 1 10 mV
Load regulation (3.0V) g.g\s/mA < ILOAD < 20mA @ VBAT = 17 10 mv
0,
fon Turn on time No qud. Enable VSIM1,2 at 90% 0.8 15 ms
specified voltage
GSM Interface
VSIMCLK_IH | SIMCLK, SIMRST input
VSIMRST_IH | level high Vio - 0.6 v
VSIMCLK_IL | SIMCLK, SIMRST input 0.6 v
VSIMRST_IL | level low i
VSIMIO_IL SIMIO input level low VOL <04V, I0L=1mA 0.23 \Y
VOL 0.4V, IOL = 0mA 0.335 \Y
VSIMIO_IH SIMIO input and output _
VSIMIO OH | level high IIH, 10H = £ 20pA Vio - 0.6 v
Isimio_iL SIMIO input low current ViL =0V -0.9 mA
Vsimio_ot SIMIO output low level ViL=0.4V 0.42 \%
Interface to 3V SIM Card
Sink current = -20pA
\Y,
SRST_OL SRST output low level (VSIMRST = 0.6V) 0.4 \%
. Source surrent = 200uA
V *!
SRST_OH SRST output high level (VSIMSRT = VIO - 0.6V 0.9"Vsim \Y
Sink current = -20uA
\Y
SCLK_OL SCLK output low level (VSIMCLK = 0.6V) 0.4 \Y
VscLk_on SCLK output high level Source surrent = 200pA (VSIMCLK = g g./ Vv
VIO - 0.6V
Vsio_iL SIO input low level 0.15*Vsim| V
Vsio_H Vsio_on SIO input high level, SIO - | g /06 cyrrent = 20uA Vem - 0.4 \%
output high level
Isio_ 1L SIO input low level Vs = OV 1 mA
current
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Symbol Parameter Conditions Min Typ Max Units
Vsio_oL SI0 output low level Sink current = -1mA (Vsimio = 0V) 0.15*Vsim| V
Interface to 1.8V SIM Card
Sink current = -20uA .
VsrsT_oL SRST output low level (VSIMRST = 0.6V) 0.2*Vsim \Y
. Source surrent = 200uA .
VsRrsT_oH SRST output high level (VSIMSRT = VIO - 0.6V 0.9*Vsim \Y
Vscik_oL SCLK output low level Sink current = -20pA (VsimcLk = 0.6V) 0.2*Vsim V
. Source surrent = 200pA "
Vscik_oH SCLK output high level (VSIMCLK = VIO - 0.6V 0.9*Vsim \%
Vsio_iL SIO input low level 0.15*Veim| V
SIO input high level, SIO _
V. Vv = -
SI0_IH VsIo_oH output high level Source current = 20pA Vsm - 0.4 \%
Isio 1L SIO input low level Vsio = OV A mA
current
Vsio_oL SIO output low level Sink current = -1mA (Vsimio = 0V) 0.15*Vg| V
SIM Card Interface Timing
tsrsT . . VSIM = 3V and 1.8V, loaded with 30pF
too SRST, SIO rise/fall time (10%~ 90%) 1 us
—_ H 0/ ~
tsoik SCLK rise/fall time ggj/':") = 3V, loaded with 30pF (10% 18 ns
VSIM = 1.8V, loaded with 30pF (10%~
90%) Pr(10% 50 ns
fsimcLx SCLK frequency 5 MHz
SCLK duty cycle SIMCLK duty = 50%, fsimcik = 5SMHz 47 53 %
SCLK propagation delay From SIMCLK to SCLK 25 50 ns
Pin Description
N oo
o~ L.
» o 9 >
Rl BB
™ - - - -
vsim2 | 1 I | 15 | SPIDATA
VIO 2 | | 14 | SPICK
VBAT | 3 ] 21 [13] sPics
VSIM1 | 4 | | 12 |SYSRSTB
SCLK1| 5 | | 11 NC
H

SIMIO 8 |
SIMRST | 9 |
SIMCLK | 10 |

SI01

SRST1 6 |

Figure 2 ft6188 QFN-20 Top View

www.fangtek.com.cn

ft6188- 0500283266



Suc.lee
附注
“Suc.lee”设置的“Accepted”

Suc.lee
附注
“Suc.lee”设置的“Accepted”


ft6188 DS 1.1 f.—:-ngtek

Pin Name Function

1 VSIM2 SIM2 Supply

2 VIO Digital 10 Supply

3 VBAT Battery Input Voltage

4 VSIM1 SIM1 Supply

5 SCLK1 Level-Shifted SIM1 Clock Output

6 SRST1 Level-Shifted SIM1 Reset Output

7 SIO1 Level-Shifted SIM1 Bidirectional Data Input/Output
8 SIMIO Non-Level-Shifted Bidirectional Data I/O

9 SIMRST Non-Level-Shifted SIM Reset Input, Internal Pull High to VIO
10 SIMCLK Non-Level-Shifted SIM Clock Input

11 NC

12 /SYSRSTB System Reset, Low Active

13 SPICS Serial bus selection

14 SPICK Serial bus clock

15 SPIDATA Serial bus data

16 NC

17 VREF Reference Voltage Output

18 SI02 Level-Shifted SIM2 Bidirectional Data Input/Output
19 SRST2 Level-Shifted SIM2 Reset Output

20 SCLK2 Level-Shifted SIM2 Clock Output

21 GND Ground

Serial Port Interface (SPI)

The Serial Port Interface (SPI) of the ft6188 is for receive commands from the microcontroller, or baseband
chip in mobile phone. The SPI is an 8-bit wide interface with 3 bits allocated for address information and the 5
for data contents. Three pins, SPICS, SPIDATA, and SPICK, are used for chip select, data transmission and
clock input respectively.

Timings of the ft6188 SPI interface are illustrated in the Figure 3. When SPI is set idle, the SPICS pin is pulled
high and SPICK is pulled low. When SPI is enabled to write to the device, SPICS is pulled low and remains
low during the whole course of data transmission. When 8-bit data write is complete, the SPICS is again
pulled high.

8-bit Serial Interface

SPICK
SPIDATA | A2} A1Y AO)X D4y D3} D2}y D1)f DO |
SPICS# \ [

|
|

Address > Data

Figure 3 SPI Interface Date Transmission Timings
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Figure 4 SPI Interface Timing Diagram

Serial Port Interface Timing

Symbol Parameter Min Typ Max Unit
Ts SPIDATA to SPICK setup time 4 ns
Th SPIDATA to SPICK hold time 4 ns
Register Definitions
Name: Reset Control Register
Address: 0000H
Description: The LSB bits of the signals are for SIM card1; the MSB are for SIM card 2.
Bit Name Access Description Reset
4 - Reserved -
3 Control the value of SIM card RST pin. Valid only when VCCEN and RSTSEL are 0
setto 1.
, | RSTVAL | WO 0 = Force the SIM card RST pin to 0. 0
1 = Force the SIM card RST pin to 1.
1 SIM card RST pin control. Valid only when VCCN is set to 1.
RSTSEL WO 0 = The RST pin of the SIM card is the same with SIMRST input.
0 1 =The RST pin of the SIM card is controlled by SRTVAL
Name: Clock Control Register

Address:

0001H

Description: The LSB of these two signals is for SIM card1, and MSB is for SIM card2. The value of SIM card
CLK pin is controlled by the combination of the two signals when VCCEN is 1.

Bit Name Access Description Reset
4 - Reserved -
3 CPOH WO Bit 0 and 2 are for SIM card 1; bit 1 and 3 are for SIM card 2. 0
2 CPOH =0, CPOL =1: the CLK pin of the SIM card is the same as the SIMCLK pin. 0
CPOH =1, CPOL =1: force the SIM card CLK pin to stop at high.
1 CPO o CPOH =0, CPOL =0: force the SIM card CLK pin to stop at low 1
0 POL W CPOH =1, CPOL =0: Not allowed p
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Name: Data Control Register
Address: 0002H
Description: The LSB of these two signals is for SIM card1, and MSB is for SIM card2.
Bit Name Access Description Reset
4 - Reserved B
3 Control the value of SIM card DATA pin, only valid when both VCCEN and 0
DATA L WO DATAEN are ‘1°.
2 - 0 = normal function. 0
1 = Force the SIM card DATA pin to 0.
1 SIM card DATA pin control, only valid when VCCEN is 1. 1
0 = the channel between SIM card DATA pin and ft6188 I/O pin SIMDATA
will be gapped. If there were no drivers of these two pins, then they will
DATAEN WO be pulled high.
0 1 = The channel between SIM card DATA pin and ft6188 I/O pin 1
SIMDATA will be opened. If there were no drivers of these two pins, then
they will be pulled high.
Name: VCC Control Register
Address: 0003H
Description: The LSB of these two signals is for SIM card1, and MSB is for SIM card2.
Bit Name Access Description Reset
4 - Reserved -
3 SIM card power control.. 0
VCCEN WO 0 = Turn off SIM card VCC pin, all signals to SIM card will be 0.
2 1 =Turn on SIM card VCC pin. 0
1 Choose the supply voltage level of SIM card. 0
VSEL WO 0 = Supply voltage is 1.8V.
0 1 = Supply voltage is 3V. 0
Name: LDO Reference Selection
Address: 0004H
Bit Name Access Description Reset
LDO reference selection
4 REFSEL WO 0=VIO 0
1 = bandgap
3
2
1 - - Reserved B
0
Name: Bandgap Control Register
Address: 0005H
Bit Name Access Description Reset
Embedded bandgap enable
4 BG_EN WO 0 = disable -
1 =enable
3 Bandgap T.C. fine turning. 0
00 = initial setting
RBGSEL WO 01 = minus 1 step
2 10 = plus 1 step 0
11 = plus 2 step
1
- - Reserved -
0
ft6188- 0500283266 www.fangtek.com.cn 7
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Signal Processing Blocks

The main function of this block is to handle the command ordered by baseband processor about SCLK and
SRST. When it receives commands sent by SPI, it will do the corresponding signal processing, and then sent
the results to analog blocks. The commands is transmitted through serial port interface (SPI) and stored in the
register set. Signal processing blocks will process signals with corresponding commands. The truth table of
SCLK and SRST is shown in the following tables.

VSIM CPOH CPOL SIMCLK SCLK
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 0
1 0 1 1 1
1 1 0 0 Not allowed
1 1 0 1 Not allowed
1 1 1 0 1
1 1 1 1 1

Table 1. Truth table of SCLK

VSIM RSTSEL RSETVAL SIMRST SRST
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 1
1 0 1 0 0
1 0 1 1 1
1 1 0 0 0
1 1 0 1 0
1 1 1 0 1
1 1 1 1 1

Table 2. Truth table of SRST

It will be noticed that the effect of those controlled signal may not be valid immediately due to the delay of
some processing time.
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Analog Blocks

This module contains SIM LDO, level shifter and bandgap function. It will accept the command set by SPI and
also transfer the signals to suitable voltage level to SIM cards. The SIM LDO is a regulator that could source
20mA (max) with 1.8V or 3.0V output voltage selection based on the supply specs of subscriber identity
modules (SIM) card.

SIM Card Interface

The SIM card interface circuitry of ft6188 meets all ETSI and IMT-2000 SIM interface requirements. It
provides level shifting needs for low voltage GSM controller to communicate with either 1.8V or 3V SIM cards.
All SIM cards contain a clock input, a reset input, and a bi-directional data input/output.

Card Activation and Deactivation

The role of ft6188 at card activation and deactivation is just a signal bypasser. It will bypass SIMCLK and
SIMRST transmitted by baseband processor and turn on the channel between SIMIO and SIO.

When card activation, user just needs to follow the steps listed below.

- Set VSEL to desired level.
- Turn on VCCEN and DATAEN in sequence, and the other registers just keep their default settings.
- Turn on SIM interface of baseband processor to start activation sequence.

Similarly, when card deactivation, user just follows the steps listed below.

- Turn off SIM interface of baseband processor to start deactivation sequence.
- Set DATA_L and then turn off VCCEN, and the other registers just keep their default settings.
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Mechanical Data

Notes*:All Dimensions are in millimeters.

QFN-20
PIN 1 DOT
PIN # IDENTIFICATION
BY MARKING . CHAMFER
AN b
N JUUy
@ - —C
| — -
L SO -
| B =
— - | ] |
INARANARN
I
D —D2 — -
TOP VIEW BOTTOM VIEW
|
! o o e I o
I 1 T
< I <
SIDE VIEW
COMMON DIMENSIONS(MM)
PKG W:VERY VERY THIN
REF MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 - 0.05
A3 0.2 REF.
D 2.95 3.00 3.05
E 2.95 3.00 3.05
b 0.15 0.20 0.25
L 0.30 0.40 0.50
D2 1.35 1.50 1.60
E2 1.35 1.50 1.60
e 0.4BSC
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IMPORTANT NOTICE

1. Disclaimer: The information in document is intended to help you evaluate this product. Fangtek, LTD.
makes no warranty, either expressed or implied, as to the product information herein listed, and reserves the
right to change or discontinue work on this product without notice.

2. LIFE SUPPORT POLICY: FANGTEK'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN
APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF FANGTEK INC. As used herein

Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and whose failure to perform when properly used in accordance with
instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the
user.

A critical component is any component of a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system, or to affect its safety or
effectiveness.

3. FANGTEK ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OR
INJURY THAT MAY RESULT FROM MISAPPLICATIONS OR IMPROPER USE OR OPERATION OF ITS
PRODUCTS

4. FANGTEK MAKES NO WARRANTY OR REPRESENTATION THAT ITS PRODUCTS ARE SUBJECT TO
INTELLECTUAL PROPERTY LICENSE FROM FANGTEK OR ANY THIRD PARTY, AND FANGTEK MAKES
NO WARRANTY OR REPRESENTATION OF NON-INFRINGEMENT WITH RESPECT TO ITS PRODUCTS.
FANGTEK SPECIFICALLY EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY
ARISING FROM OR RELATED TO THE PRODUCTS’' INFRINGEMENT OF ANY THIRD PARTY'S
INTELLECTUAL PROPERTY RIGHTS, INCLUDING PATENTS, COPYRIGHT, TRADEMARK OR TRADE
SECRET RIGHTS OF ANY THIRD PARTY.

5. THE INFORMATION IN THIS DOCUMENT IS MERELY TO INDICATE THE CHARACTERISTICS AND
PERFORMANCE OF FANGTEK PRODUCTS. FANGTEK ASSUMES NO RESPONSIBILITY FOR ANY
INTELLECTUAL PROPERTY CLAIMS OR OTHER PROBLEMS THAT MAY RESULT FROM APPLICATIONS
BASED ON THE DOCUMENT PRESENTED HEREIN. FANGTEK MAKES NO WARRANTY WITH RESPECT
TO ITS PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE.

6. Trademarks: The company and product names in this document may be the trademarks or registered
trademarks of their respective manufacturers. Fangtek is trademark of Fangtek, LTD.

CONTACT INFORMATION
Fangtek Electronics (Shanghai) Co., Ltd

Room 503&504, Lane 198, Zhangheng Road , Zhangjiang Hi-tech Park, Pudong Dist.
Shanghai, P.R.China,Postalcode: 201204

Tel: +86-21-61631978

Fax:+86-21-61631981

Website: www.fangtek.com.cn

Email: info@fangtek.com
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