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TWL1200

SDIO, UART, AND AUDIO VOLTAGE-TRANSLATION TRANSCEIVER

Check for Samples: TWL1200

FEATURES

Level Translator

— Veea and Vg Range of 1.1 Vio 3.6 V
Seamlessly Bridges 1.8-V/2.6-V

Digital-Switching Compatibility Gap Between
2.6-V processors and TI's Wi-Link (WL1271

and WL1273)

YFF PACKAGE

« Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class Il

« ESD Protection Exceeds JESD 22

2500-V Human-Body Model (A114-B)

250-V Machine Model (A115-A)

1500-V Charged-Device Model (C101)

ZQC PACKAGE

(TOP VIEW) (TOP VIEW)
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BGA PACKAGE TERMINAL ASSIGNMENTS
1 2 3 4 5 6 7
A SDIO_CLK(A) SDIO_CMD(A) AUDIO_CLK(A) AUD_DIR AUDIO_CLK(B) SDIO_CMD(B) SDIO_CLK(B)
B SDIO_DATA3(A) SDIO_DATAO(A) AUDIO_F-SYN(A) OE AUDIO_F-SYN(B) SDIO_DATAO(B) SDIO_DATA3(B)
c SDIO_DATA2(A) SDIO_DATA1(A) Veen Vees SDIO_DATA1(B) SDIO_DATA2(B)
D WLAN_EN(A) WLAN_IRQ(A) GND Voca Vecs WLAN_EN(B) WLAN_IRQ(B)
E GLK_REQ(A) BT_EN(A) GND GND GND BT_EN(B) CLK_REQ(B)
F BT_UART_CTS(A) BT_UART_RTS(A) AUDIO_IN(A) SLOW_CLK(B) AUDIO_IN(B) BT_UART_RTS(B) BT_UART_CTS(B)
G BT_UART_RX(A) BT_UART_TX(A) AUDIO_OUT(A) SLOW_CLK(A) AUDIO_OUT(B) BT_UART_TX(B) BT_UART_RX(B)
WCS PACKAGE TERMINAL ASSIGNMENTS
1 2 3 4 5 6 7
A SDIO_CLK(A) SDIO_CMD(A) AUDIO_CLK(A) AUD_DIR AUDIO_CLK(B) SDIO_CMD(B) SDIO_CLK(B)
B SDIO_DATA3(A) SDIO_DATAO(A) AUDIO_F-SYN(A) OE AUDIO_F-SYN(B) SDIO_DATAO(B) SDIO_DATA3(B)
c SDIO_DATA2(A) SDIO_DATA1(A) NC Veen Vees SDIO_DATA1(B) SDIO_DATA2(B)
D WLAN_EN(A) WLAN_IRQ(A) GND Veoca Vecs WLAN_EN(B) WLAN_IRQ(B)
E CLK_REQ(A) BT_EN(A) GND GND GND BT_EN(B) CLK_REQ(B)
F BT_UART_CTS(A) BT_UART_RTS(A) AUDIO_IN(A) SLOW_CLK(B) AUDIO_IN(B) BT_UART_RTS(B) BT_UART_CTS(B)
G BT_UART_RX(A) BT_UART_TX(A) AUDIO_OUT(A) SLOW_CLK(A) AUDIO_OUT(B) BT_UART_TX(B) BT_UART_RX(B)

()

A

NC - No internal connection

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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DESCRIPTION/ORDERING INFORMATION

The TWL1200 is an 19-bit voltage translator specifically designed to seamlessly bridge the 1.8-V/2.6-V
digital-switching compatibility gap between 2.6-V baseband and the Tl Wi-Link-6 (WL1271/3). It is optimized for
SDIO, UART, and audio functions. The TWL1200 has two supply-voltage pins, Veca and Veeg, that can be
operated over the full range of 1.1 V to 3.6 V. The TWL1200 enables system designers to easily interface
applications processors or digital basebands to peripherals operating at a different I/O voltage levels, such as the
TI Wi-Link-6 (WL1271/3) or other SDIO/memory cards.

The TWL1200 is offered in both 48-ball 0.5-mm ball grid array (BGA) and 49-bump 0.4-mm wafer chip scale
package (WCSP) packages. Low static power consumption and small package size make the TWL1200 an ideal
choice for mobile-phone applications.

ORDERING INFORMATION®

@ ORDERABLE g
Ta PACKAGE PART NUMBER TOP-SIDE MARKING
_40°C 1o 85°C BGA MicroStar Junior™ — ZQC (Pb-free) Tape and reel | TWL1200ZQCR YW200
[} 0 0,
WCSP ™ — YFF (Pb-free) Tape and reel TWL1200YFFR YW200

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

TERMINAL FUNCTIONS

TERMINAL
ZQC YFF TYPE DESCRIPTION
BALL BUMP NAME
NO. NO.
C4, D4 C4, D4 Veea Power | A-side supply voltage (1.1 V to 3.6 V)
B2 B2 SDIO_DATAO0(A) /0 Data bit 1 connected to baseband SDIO controller
Cc2 C2 SDIO_DATA1(A) /0 Data bit 2 connected to baseband SDIO controller
C1 C1 SDIO_DATA2(A) /0 Data bit 3 connected to baseband SDIO controller
B1 B1 SDIO_DATA3(A) /0 Data bit 4 connected to baseband SDIO controller
A2 A2 SDIO_CMD(A) /0 Command bit connected to baseband SDIO controller. Referenced to Vgca.
A6 A6 SDIO_CMD(B) /o go\r;;rzslnd bit connected to SD/SDIO peripheral. Includes a 15-kQ pullup resistor
%‘2 E% %‘Z E:; GND Ground
B6 B6 SDIO_DATAO0(B) /0 Data bit 1 connected to SD/SDIO peripheral
(015} C6 SDIO_DATA1(B) /0 Data bit 2 connected to SD/SDIO peripheral
c7 Cc7 SDIO_DATA2(B) /0 Data bit 3 connected to SD/SDIO peripheral
B7 B7 SDIO_DATA3(B) /0 Data bit 4 connected to SD/SDIO peripheral
A1 A1 SDIO_CLK(A) | Clock signal connected to baseband SDIO controller. Referenced to V¢ca.
A7 A7 SDIO_CLK(B) o s(?tlr%%kgtsr:gjasl fno:nected to SD/SDIO peripheral. Referenced to Vgcpg; drive
C5, D5 C5, D5 Vees Pwr B-side supply voltage (1.1 V to 3.6 V)
C3 C3 - - No ball (for ZQC) and No-Connect (for YFF)
B4 B4 OE | Output enable (active low)
A4 A4 AUD_DIR | Direction control signal for AUDIO_CLK and AUDIO_F-SYNC signals
G3 G3 AUDIO_OUT(A) O Connected to baseband audio subsystem; drive strength = 4 mA
G5 G5 AUDIO_OUT(B) | Connected to Wi-Link-6 PCM subsystem
D1 D1 WLAN_EN(A) | Connected to baseband SDIO controller
D6 D6 WLAN_EN(B) (0] Connected to SD/SDIO peripheral; drive strength = 2 mA
G2 G2 BT_UART_TX(A) O Connected to baseband UART subsystem; drive strength = 8 mA
G6 G6 BT_UART_TX(B) | Connected to BT UART subsystem of Wi-Link-6
D2 D2 WLAN_IRQ(A) O Connected to baseband SDIO controller; drive strength = 4 mA
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TERMINAL FUNCTIONS (continued)

TERMINAL
ZQC YFF TYPE DESCRIPTION
BALL BUMP NAME
NO. NO.
D7 D7 WLAN_IRQ(B) | Connected to SD/SDIO peripheral
G4 G4 SLOW_CLK(A) | Low frequency 32-kHz clock connected to baseband device
Fa F4 SLOW_CLK(B) o r|;10AW frequency 32-kHz clock connected to Wi-Link-6 device; drive strength = 2
G1 G1 BT_UART_RX(A) | Connected to baseband UART subsystem
G7 G7 BT_UART_RX(B) O Connected to BT UART subsystem of Wi-Link-6; drive strength = 8 mA
E1 E1 CLK_REQ(A) O Connected to baseband SDIO controller; drive strength = 4 mA
E7 E7 CLK_REQ(B) | Connected to SD/SDIO peripheral
F1 F1 BT_UART_CTS(A) | Connected to baseband UART subsystem
F3 F3 AUDIO_IN(A) | Connected to baseband audio subsystem
F5 F5 AUDIO_IN(B) O Connected to Wi-Link-6 PCM subsystem; drive strength = 4 mA
A3 A3 AUDIO_CLK(A) /0 Connected to baseband audio subsystem; drive strength = 4 mA
A5 A5 AUDIO_CLK(B) /0 Connected to Wi-Link-6 PCM subsystem; drive strength = 4 mA
E2 E2 BT_EN(A) | Connected to baseband UART subsystem
E6 E6 BT_EN(B) (0] Connected to BT UART subsystem of Wi-Link-6; drive strength = 2 mA
F7 F7 BT_UART CTS(B) O Connected to BT UART subsystem of Wi-Link-6; drive strength = 4 mA
F2 F2 BT_UART RTS(A) O Connected to baseband UART subsystem; drive strength = 4 mA
Fé Fé BT_UART RTS(B) | Connected to BT UART subsystem of Wi-Link-6
B3 B3 AUDIO_F-SYN(A) /0 Connected to baseband audio subsystem; drive strength = 4 mA
B5 B5 AUDIO_F-SYN(B) 1/0 Connected to Wi-Link-6 PCM subsystem; drive strength = 4 mA

Table 1. FUNCTION TABLE

CONTROL INPUTS OPERATION
OE AUD_DIR
H X All outputs are Hi-Z
L H AUDIO_CLK(A) to AUDIO_CLK(B) and
AUDIO_F-SYNC(A) to AUDIO_F-SYNC(B)
L L AUDIO_CLK(B) to AUDIO_CLK(A) and
AUDIO_F-SYNC(B) to AUDIO_F-SYNC(A)

Copyright © 2009, Texas Instruments Incorporated
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A. Rjand Ry resistor values are determined based upon the logic level applied to the A port or B port as follows:

LOGIC DIAGRAM

¢
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BT_EANBLE(A)
BT_UART_RX(A)
BT_UART_CTS(A)
BT_UART_TX(A)
BT_UART_RTS(A)
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(see Note A)
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(see Note A)

1 SDIO-DATA3(B)
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SDIO-CLK(A) _|;:| Lo—

A —

WLAN-ENABLE(A)

CLK-REQ(A)

SDIO-CLK(B)
WLAN-ENABLE(B)
WLAN-IRQ(B)
CLK-REQ(B)

Ry and R, = 25 kQ when a logic level low is applied to the A port or B port.
Ry and Rs = 4 kQ when a logic level high is applied to the A port or B port.
Ry and Rs = 70 kQ when the port is deselected (or in High-Z or 3-state).

B. OE controls all output buffers. When OE = high, all outputs are Hi-Z.
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Baseband Processor

TYPICAL APPLICATION BLOCK DIAGRAM
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1.8V

SDIO_DATA1(A)

SDIO_DATA2(A)
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WLAN_IRQ(A)
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BT_UART_RTS(A)
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AUDIO F-SYNK(A)
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SLOW_CLK(A)

AUD_DIR (see Note A)
— P
OE (see Note B)
————P
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GND

|

Wi-Link-6 (WL1271/3)

SDIO_DATAO(B)

SDIO_DATA1(B)

SDIO_DATA2(B)
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SDIO_CMD(B)

SDIO_CLK(B)

WLAN_ENABLE(B)

L

WLAN_IRQ(B)
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BT_ENABLE(B)

L

BT_UART_RX(B)

BT_UART_CTS(B)

L

BT_UART_TX(B)

BT_UART_RTS(B)
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AUDIO F-SYNK(B)

L
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=

SD/SDIO
Peripheral

BT UART

PCM

A. AUD_DIR must be biased to determine audio direction (see Function Table for properly establishing the bias).
B. OE is an active-low pin that must be grounded to 0 V to enable operation of the TWL1200 device.
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT
Veea Supply voltage range -0.5 4.6 \Y
Vees Supply voltage range -0.5 4.6 \Y
1/O ports (A port) -0.5 4.6
V, Input voltage range 1/O ports (B port) -0.5 4.6 Vv
Control inputs -0.5 4.6
Vo ;/t(z)altt:g? range applied to any output in the high-impedance or power-off | A port -0.5 4.6 v
B port -0.5 4.6
) ) ) A port -0.5 4.6
Vo Voltage range applied to any output in the high or low state ® v
B port -0.5 4.6
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo<0 -50 mA
lo Continuous output current 150 mA
Continuous current through Veea, Vecas or GND +100 mA
Tstg Storage temperature range —65 150 °C

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.

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

THERMAL IMPEDANCE RATINGS

UNIT
) ’ ZQC package 171.6
8a Package thermal impedance (") °C/W
YFF package 75
(1) The package thermal impedance is calculated in accordance with JESD 51-7.
6 Submit Documentation Feedback Copyright © 2009, Texas Instruments Incorporated
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RECOMMENDED OPERATING CONDITIONS®"

Veal Veeo MIN MAX | UNIT
Veea Supply voltage 1.1 3.6 Vv
Vees Supply voltage 1.1 3.6 Vv
. . Buffer type Ve x 0.65 3.6
Viy High-level input voltage — 11Vto36V | 1.1Vto36V Vv
OE and AUD_DIR Veea x 0.65 3.6
Viy High-level input voltage Switch type 11Vto36V | 1.1Vto 36V Voo — 0.2 Veal \
ViL Low-level input voltage EBchjfr:'tarrofylijcfjgieg]d 11Vt036V | 1.1Vto36V 0 Vea x035)
OE and AUD_DIR 0 Vcea x0.35
v @ Low-level input voltage Switch type 11Vto36V | 1.1Vto3.6V 0 015 V
Vi Input voltage 0 3.6 \
Active state 0 Veeo
Vo Output voltage Vv
3-state 0 3.6
11Vto13V -0.5
1.4Vtol16V -1
loH High-level output current 1.65Vt01.95V 2| mA
23Vto27V -4
3Vto36V -8
11Vt 13V 0.5
1.4Vtol16V 1
loL Low-level output current 1.65V1i01.95V 2| mA
23Vto27V 4
3Vto36V 8
At/Av Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature —40 85| °C

Implications of Slow or Floating CMOS Inputs, literature number SCBAQ04.

pass-gate transistor.

All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Note, the max V,_value is provided to ensure that a valid Vg, is maintained. The Vg value is the V|_ + the voltage-drop across the

Copyright © 2009, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS

over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vcea Vces MIN TYP( MAX| UNIT
A port lon =—100 pA 1.1Vt 36V 1.1Vt 36V Veeco—0.2
(Blijzrl:]f;eg:i):/%? output, lop = -8 mA 165V 165V 1.2

Vou 25V 25V 1.97 v
A port lon =—100 pA 1.1Vt 36V 1.1Vt 36V Veeco—0.2
(Buffer-type output, 165V 165V 1.2
4-mA drive) lon =~4 mA 25V 25V 1.97
A port 1.65V 1.65V 1.5

Vor ﬂgﬁgtype lon =~20 pA 25V 25V 23 v
A port loL = 100 pA 1.1Vt 36V 1.1Vt 36V 0.2
(Blijzrl:]f;eg:i):/%? output, oL = 8 mA 165V 165V 0.45

Vo 25V 25V 0.55 v
A port loL = 100 pA 1.1Vt 36V 1.1Vt 36V 0.2
(Buffer-type output, 165V 165V 0.45
4-mA drive) lo =4 mA 25V 25V 0.55
A port loL =220 pA, Viy =0.15V 1.65V 1.65V 0.45

VoL | (Switch-type \
outputs) loL =300 pA, Viy =0.15V 25V 25V 0.55
B port lon =—100 pA 1.1Vt 36V 1.1Vt 36V Veeo— 0.2
(Buffer-type output, 165V 165V 1.2
8-mA drive) lon =~8 mA 25V 25V 1.97
B port lon =—100 pA 1.1Vt 36V 1.1Vt 36V Veeo— 0.2
(Buffer-t_ype output, s = —4 MA 165V 165V 1.2

Voy | A drive) oH 25V 25V 1.97 v
B port lon =—100 pA 1.1Vt 36V 1.1Vt 36V Veeo— 0.2
(Buffer-type output, 165V 165V 1.2
2-mA drive) lon = -2 mA 25V 25V 1.97
B port 1.65V 1.65V 1.5
ﬂgﬁgtype lon =~20 pA 25V 25V 23
B port loL = 100 pA 1.1Vt 36V 1.1Vt 36V 0.2
(Buffer-type output, 165V 165V 0.45
8-mA drive) lo =8 mA 25V 25V 0.55
B port loL = 100 pA 1.1Vt 36V 1.1Vt 36V 0.2
(Buffer-t_ype output, I — 4 mA 165V 165V 0.45

Vo, | A dnive) o 25V 25V 055| v
B port loL = 100 pA 1.1Vt 36V 1.1Vt 36V 0.2
(Buffer-type output, 165V 165V 0.45
2-mA drive) lo =2 mA 25V 25V 0.55
B port loL =220 pA, Viy =0.15V 1.65V 1.65V 0.45
(Switch-type
outputs) loL =300 pA, Viy=0.15V 25V 25V 0.55

I V| = Vgca or GND 11Vto36V 1.1Vto36V +1| WA

Switch-type 1/0 are open and all 11V1036V 11V1036V 15
lcca other inputs are biased at either 36V oV 14| pA
Veg or GND ov 36V —12

(1) All typical values are at Ta = 25°C.
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ELECTRICAL CHARACTERISTICS (continued)

over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vcea Vces MIN TYP( MAX| UNIT
Switch-type 1/0 are open and all 11V1036V 11V1036V 15
lcce other inputs are biased at either 36V oV 12| pA
Ve or GND oV 36V 14
lcca + lccs Vi=VggorGND, Ig=0 1.1Vt 36V 1.1Vt 36V 30| pA
o ﬁrl].l;(;)Dlr (SDIO V) = Vool 5.5 .
Bi-Dir buffer V| = Vgex or GND 4.5
AUD_DIR/OE V| = Vcea or GND 4
S Buffer V; = Veoy or GND 4 PF
2-mA buffer V| = Vgex or GND 5
Co 4-mA buffer V| = Vgex or GND 5| pF
8-mA buffer V| = Vgex or GND 6
OUTPUT DRIVE STRENGTH
2mA 4 mA 8 mA
WLAN_EN(B) AUDIO_OUT(A) SDIO_CLK(B)
SLOW_CLK(B) WLAN_IRQ(A) BT_UART_TX(A)
BT_EN(B) CLK_REQ(A) BT_UART_RX(B)
AUDIO_IN(B)
AUDIO_CLK(A)
BT_UART CTS(B)
BT_UART RTS(A)
AUDIO_F-SYNC(A)
Copyright © 2009, Texas Instruments Incorporated Submit Documentation Feedback 9
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TIMING REQUIREMENTS
Veca =25V 0.2V

over recommended operating free-air temperature range (unless otherwise noted)

Veeg=1.8V
015V UNIT
MIN MAX
Push-pull driving 60
SDIO_CMD —— Mbps
Open-drain driving 1
Data rate
SDIO_CLK - 50| MHz
Push-pull driving
SDIO_DATAXx 60| Mbps
Push-pull driving 17 ns
SDIO_CMD o
. Open-drain driving 1 us
tw Pulse duration
SDIO_CLK o 10 ns
Push-pull driving
SDIO_DATAX 17 ns
TIMING REQUIREMENTS
Veca=3.3V 03V
over recommended operating free-air temperature range (unless otherwise noted)
Veeg=1.8V
015V UNIT
MIN MAX
Push-pull driving 60
SDIO_CMD —— Mbps
Open-drain driving 1
Data rate
SDIO_CLK o 50| MHz
Push-pull driving
SDIO_DATAX 60| Mbps
Push-pull driving 17 ns
SDIO_CMD ——
. Open-drain driving 1 us
tw Pulse duration
SDIO_CLK 10 ns
Push-pull driving
SDIO_DATAX 17 ns
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SWITCHING CHARACTERISTICS

Veca =25V 0.2V

over recommended operating free-air tem

perature range (unless otherwise noted)

Veeg=1.8V
FROM TO £0.15V
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN  MAX
Push-pull driving 7
SDIO_CMD(A) SDIO_CMD(B) Open-drain driving (H-to-L) 1.1 7
Open-drain driving (L-to-H) 30 510
Push-pull driving 7
SDIO_CMD(B) SDIO_CMD(A) Open-drain driving (H-to-L) 1 7.5
; Open-drain driving (L-to-H) 30 515
ns
pd SDIO_CLK(A) SDIO_CLK(B) Push-pull driving 1 6.5
SDIO_DATAX(A) SDIO_DATAXx(B) - 1 7
Push-pull driving
SDIO_DATAXx(B) SDIO_DATAX(A) 1 7
Buffered input 2-mA drive strength output Push-pull driving 1 7.6
Buffered input 4-mA drive strength output Push-pull driving 1 7
Buffered input 8-mA drive strength output Push-pull driving 1 6.5
2-mA drive strength output Push-pull driving 16
; OF 4-mA drive strength output Push-pull driving 19 ns
en 8-mA drive strength output Push-pull driving 18
Switch-type output Push-pull driving 1 us
2-mA drive strength output Push-pull driving 17
; OE 4-mA drive strength output Push-pull driving 16.5 ns
de 8-mA drive strength output Push-pull driving 16
Switch-type outputs Push-pull driving 1 us
o Push-pull driving 1 5
SDIO_CMD(A) rise time - —
ta Open-drain driving 15 420 ns
SDIO_DATAX(A) rise time Push-pull driving 1 4.7
o Push-pull driving 1 9.7
SDIO_CMD(B) rise time - —
¢ Open-drain driving 15 420
ns
8 SDIO_CLK(B) rise time N 0.5 6
—— Push-pull driving
SDIO_DATAX(B) rise time 1 9.7
. Push-pull driving 0.7 8.3
SDIO_CMD(A) fall time ——
tia Open-drain driving 1.6 8.3 ns
SDIO_DATAX(A) fall time Push-pull driving 1 8.3
. Push-pull driving 1 9.9
SDIO_CMD(B) fall time o
; Open-drain driving 1.6 10.9
ns
™ SDIO_CLK(B) fall time B 05 5.3
- Push-pull driving
SDIO_DATAXx(B) fall time 1 9.9
SDIO Ch-A to Ch-B skew Push-pull driving 0.4
tsk(0) SDIO Ch-B to Ch-A skew Push-pull driving 04| ns
SDIO channel-to-clock skew Push-pull driving 1.3
Push-pull driving 60
SDIO_CMD — Mbps
Open-drain driving 1
Max data rate
SDIO_CLK - 50| MHz
Push-pull driving
SDIO_DATAXx 60| Mbps
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SWITCHING CHARACTERISTICS

Veca =33V 0.3V

over recommended operating free-air tem

perature range (unless otherwise noted)

Veeg=1.8V
FROM TO £0.15V
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN  MAX
Push-pull driving 7
SDIO_CMD(A) SDIO_CMD(B) Open-drain driving (H-to-L) 1.1 7
Open-drain driving (L-to-H) 30 510
Push-pull driving 7
SDIO_CMD(B) SDIO_CMD(A) Open-drain driving (H-to-L) 1 7.5
; Open-drain driving (L-to-H) 30 515
ns
pd SDIO_CLK(A) SDIO_CLK(B) Push-pull driving 1 6.5
SDIO_DATAX(A) SDIO_DATAXx(B) - 1 7
Push-pull driving
SDIO_DATAXx(B) SDIO_DATAX(A) 1 7
Buffered input 2-mA drive strength output Push-pull driving 1 7.6
Buffered input 4-mA drive strength output Push-pull driving 1 7
Buffered -nput 8-mA drive strength output Push-pull driving 1 6.5
2-mA drive strength output Push-pull driving 16
; OF 4-mA drive strength output Push-pull driving 19 ns
en 8-mA drive strength output Push-pull driving 19
Switch-type output Push-pull driving 1 us
2-mA drive strength output Push-pull driving 17
; OE 4-mA drive strength output Push-pull driving 16 ns
de 8-mA drive strength output Push-pull driving 16
Switch-type output Push-pull driving 1 us
L Push-pull driving 1 4.25
SDIO_CMD(A) rise time - —
ta Open-drain driving 15 420 ns
SDIO_DATAX(A) rise time Push-pull driving 1 4.25
o Push-pull driving 1 9.5
SDIO_CMD(B) rise time - —
¢ Open-drain driving 15 420
ns
8 SDIO_CLK(B) rise time N 05 59
—— Push-pull driving
SDIO_DATAX(B) rise time 1 9.6
. Push-pull driving 0.7 8.2
SDIO_CMD(A) fall time ——
tia Open-drain driving 1.6 8.2 ns
SDIO_DATAX(A) fall time Push-pull driving 1 8.2
. Push-pull driving 1 9.2
SDIO_CMD(B) fall time o
; Open-drain driving 1.6 10.8
ns
8 SDIO_CLK(B) fall time N 05 52
- Push-pull driving
SDIO_DATAXx(B) fall time 1 9.8
SDIO Ch-A to Ch-B skew Push-pull driving 0.4
tsk(0) SDIO Ch-B to Ch-A skew Push-pull driving 04| ns
SDIO Channel-to-Clock skew Push-pull driving 1.3
Push-pull driving 60
SDIO_CMD — Mbps
Open-drain driving 1
Max data rate
SDIO_CLK - 50| MHz
Push-pull driving
SDIO_DATAXx 60| Mbps
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OPERATING CHARACTERISTICS
Tp =25°C
PARAMETER TEST CONDITIONS Veea = Vecs Veea=Vees | ynit
=18V =25V
Cpq input side 18.3 20.3
Enabled - G =0
Cpq Output side L=Y, 18.25 19.52
DATAx and CMD - - f=10 MHz, pF
Disabled Cpq input side t=t=1ns 0.8 0.8
Cpq Output side 0.1 0.1
Cpq input side 0.6 0.9
Enabled | ¢ MPU S o
Cpq Output side L=Y, 8.8 10.1
Clock - - f=10 MHz, pF
Disabled Cpq input side t=t=1ns 0.1 0.1
Cpq Output side 0.1 0.1
Cpq input side 0.6 1.0
Enabled | ¢ MPU S o
Cpq Output side L=Y, 71 7.9
2-mA buffer - - f =10 MHz, pF
Disabled Cpq input side t=t=1ns 0.1 0.1
Cpq Output side 0.1 0.1
Cpq input side 0.6 1.0
Enabled | —»dMPUSIO o
Cpq Output side L=Y, 7.6 8.6
4-mA buffer - - f=10 MHz, pF
Disabled Cpq input side t=t=1ns 0.1 0.1
Cpq Output side 0.1 0.1
Cpq input side 0.6 1.0
Enabled pg INPUE S0 c -0
Cpq Output side L=Y, 8.8 10.1
8-mA buffer - - f=10 MHz, pF
Disabled Cpq input side t=t=1ns 0.1 0.1
Cpq Output side 0.1 0.1
Cypq input side 0.6 0.95
Enabled pg INPUE S0 c -0
Cpq Output side L=Y, 8.2 9.1
4-mA 1/0 - - f=10 MHz, pF
Disabled Cpq input side t=t=1ns 0.1 0.1
Cpq Output side 0.1 0.1
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TYPICAL CHARACTERISTICS
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs Vs
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
0.25 ———— 0.28 T T
Switch Type 027 | Switch Type
0.24 —Vcea=Vees =18V _ _
Vi =015 V Veca=Vecg =2.6 V
n=0. 0.26 — V=015V
0.23 /’ 0.25 n=0. )
0.22 il 0.24 ///
Ta=85C o ' T,=85C =i
0.21 /‘?é/ 0.23 . 2
S Taz257C 'l S 0.22 Ta=25°C =~
<020 /// = N
S 7 Ta =-40°C ° 0.21 —
> s AS- > U yy Ta=-40°C
0.19 Vlr 0.20 A'/
= | Z
0.18 = 0.19 =
0.17 / 0.18
0.17
0.16 016
0.15 0.15
0 20 40 60 80 100 120 140 160 180 200 220 0 30 60 90 120 150 180 210 240 270 300
lo. (HA) lou (HA)
Figure 1. Figure 2.
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs Vs
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
0.10 w w T 0.10 T T T
2-mA Buffer Type 2-mA Buffer Type
0.09 - Veca=Vees=1.8V 0.09 ~Veca=Veeg=2.6V
VIN =00V Vin=0.0V
0.08 // 0.08
TAo=85°C / P
0.07 v 0.07
AN Ta=85°C pd
0.06 7 7 / 0.06 //
s Tp=25°C / s ~
~— 0.05 A pd = 0.05 / e
a0 7 gV T,=25°C 7 7
> A / > X / /
0.04 AL 0.04 e s
% T, =-40°C o = -40°
/ s Ta=-40°C |
0.03 // 0.03 7
0.02 é// 0.02 ///
0.01 % 0.01
0.00 0.00
00 02 04 06 08 10 12 14 16 1.8 2.0 00 02 04 06 08 10 12 14 16 18 2.0
lo. (mA) loL (MA)
Figure 3. Figure 4.
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TYPICAL CHARACTERISTICS (continued)
LOW-LEVEL OUTPUT VOLTAGE

LOW-LEVEL OUTPUT VOLTAGE
Vs
LOW-LEVEL OUTPUT CURRENT

Vs
LOW-LEVEL OUTPUT CURRENT

0.15 — — 0.15 : —
044 |— 4-mA Buffer Type 014 L 4-mA Buffer Type
) Veea=Vece =18V 0'13 7VCCA=VCCB =26V
013 —vy, =00V : Vin=0.0V
0.12 4 0.12
0.11 T, =85°C 5 0.11
0.10 >/ . 0.10 /'
0.09 /| 0.09
d < Ta=ssc |
S 0.08 Tp=25°C // / S 0.8 A >
3 0.07 A A 3 0.07 ~
> R / > TA =25°C // //
0.06 A 0.06 //
T, = a0 |
0.05 A A A 0.05
' N A N
A~ 0.04 A —
0.03 LA 0.03 i
/ ~ //
0.02 7 0.02 e
0.01 0.01
0.00 0.00
0.0 04 08 12 16 20 24 28 32 36 4.0 00 04 08 12 16 20 24 28 32 36 4.0
IOL (m A) IOL (mA)
Figure 5. Figure 6.
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs VS
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
0.20 I I I I 0.20 \ \ \ \
8-m A Buffer Type 8-mA Buffer Type
018 —Veea=Veee=1.8V 018 —Vcea=Veea =26V
V=00V Vin=0.0V
0.16 ,/ 0.16
0.14 / ,/ 0.14 //
T, =85°C
0.12 . Ve 0.12 A -
v s Ta=85°C v
s Ta=25°C v 2 gy
2 0.10 3 0.10 e
S VS = T,=25% Vs
0.08 eV 0.08 A A
0.06 Ve 0.06 ,A //
e Ta = -40°C /é/ﬁ
0.04 A i 0.04 s Th =-40°C
Z Zd
0.02 = 0.02 yz
0.00 0.00
00 08 16 24 32 40 48 56 64 7.2 8.0 00 08 16 24 32 40 48 56 64 7.2 8.0
loL (mA) loL (MA)
Figure 7. Figure 8.
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TYPICAL CHARACTERISTICS (continued)

HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT

1.81 ‘ ‘ ‘ 2.61 ‘ ‘ ‘ ‘
1.80 Switch Type 2.60 | Switch Type P
Veeca=Veee =18V Veea=Vece =2.6 V
179 — V=18V 259 —y, =26V
% /%
1.78 /7 2.58 7
1.77 7/ 2.57 // v
| Ta=-40°C ,// o To=-40°C. | A
2 1.76 Ve s 256 — 7
5 / / 5 /
> 1.75 7 7 > 2.55
// TA =25°C /\ TA =25°C
A A AN
1.74 7 / < 2.54 7 «
1.73 // // To=85°C 2.53 ,/ ,/ To=85C
/ /
1.72 2.52
1.7 2.51
1.70 2.50
20 18 -16 -14 -12 10 -8 -6 -4 -2 0 20 -18 -16 -14 12 -10 -8 -6 -4 -2 0
lon (MA) lon (HA)
Figure 9. Figure 10.
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
L R N L N
1.80 — 2-mA Buffer Type 260 — 2-mA Buffer Type
179 — Veca=Vees =1.8V Veea=Vees =2.6 V /
' Vin= 1.8V / 259 — VIN =26V
1.78 7/ A
. 2.58 7’
77 74 Ta=-40°C P~
1.76 T, =-40°C // 2.57 )/&/
S 175 ~ S 256 -~
3 % 3 T Ma=25c
5 / T, =25°C 5 y
s 1.74 7 7 A s> 2.55 A
173 /’;’/\ 250 " T =85°C
= QEo° - A=
1.72 » T,=85°C /
/] 2.53
1.71 7
1.70 2.52
1.69 2.51
1.68 2.50
-20 1.8 -16 1.4 -1.2 1.0 -08 -0.6 -04 -0.2 0.0 20 1.8 -1.6 -1.4 1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
loy (MA) low (MA)
Figure 11. Figure 12.
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TYPICAL CHARACTERISTICS (continued)

HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE
Vs
HIGH-LEVEL OUTPUT CURRENT

1.81 \ \ \ \ \ \
1.80 4-mA Buffer Type 2.60 4-mA Buffer Type
179 rVeea=Veee =18V Veea =Vece = 26V
1.78 Vi =18V /, 2.59 7VIN =26V /
1.77 A 2.58 >
7
176 A 257 74/
1.74 ——— TA =-40°C ///A/ 2.56 TA =-40°C //
s 1.73 ;/// S 255 ~ &
5 1.72 AL 5 554 A/ Ta=25°C
>1n 7 //’ Ta=25°C > ////
1.69 / /1 /( ‘ / / TA =85°C
byl 7l NS 2.52 /,/
. A~
/ / " 4
1.66 / 2.50 p
1.65 249
1.64 ’
1.63 2.48
40 -36 -3.2 -28 -24 -20 -16 -1.2 -08 -0.4 0.0 -40 -3.6 -3.2 -28 -24 -20 -16 -1.2 -0.8 -04 0.0
low (MA) low (MA)
Figure 13. Figure 14.
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
1.81 ‘ ‘ ‘ T T T
1.79 | 8-mA Buffer Type /7 8-mA Buffer Type
. Veeca=Vees =18V 259 Veeca=Veca=2.6V
1.77 7V|N=1-8V V|N=2.6V
2.57 v
1.75 /
. Ay 2.55 //7; /
1.73 / 7 . //";'/
1.71 T, =-40°C e A Ta=-40°C ’/
. > / V 2.53 / 7
s . s
1.69 7 AL
3 / //< K A,
S 1.67 A T £ 25°C S //f T, =25°C
/ / A 2.49 P W /
1.65 49 7
/ g // /'///<
1.63 7 L/ 7 T, =85°C 2.47 7 7 TA =85°C
/] / * /
181 7 /’ 2.45
1.59 v
243
1.57
1.55
-80 -72 64 -56 -48 -40 -3.2 -24 -1.6 -0.8 0.0 -80 -72 -64 -56 -48 -40 -3.2 -24 -1.6 -0.8 0.0
low (MA) low (MA)
Figure 15. Figure 16.
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TYPICAL CHARACTERISTICS (continued)
PROPAGATION DELAY TIME (HIGH TO LOW) PROPAGATION DELAY TIME (LOW TO HIGH)
vs Vs
LOAD CAPACITANCE LOAD CAPACITANCE
6 T 6 l
Switch Type Switch Type
T, =-40°C Ta=-40°C
5 5
¢ ) //
'2‘ Veea=Vees = 1.8 V// g Veon =Vecs = 1.8V //
73 T3 r
2 - 2
- L
VCCA = VCCB =26V
Veea=Veece =2.6 V
1 1
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
C. (pF) C.(pF)
Figure 17. Figure 18.
PROPAGATION DELAY TIME (HIGH TO LOW) PROPAGATION DELAY TIME (LOW TO HIGH)
vs vs
LOAD CAPACITANCE LOAD CAPACITANCE
6 T 6 T
Switch Type Switch Type
Ta=25°C Ta=25°C
5 5
L~ -
4 / 4 //
- Veea=Veces = 1'8V/ - Veea=Vees =18V /
(=] (=]
E 3 7 — =3 —
g / — g //
—
Veen=Veca =26V Veea=Veea =26V
1 1
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
CL (pF) C.(pF)
Figure 19. Figure 20.
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TYPICAL CHARACTERISTICS (continued)
PROPAGATION DELAY TIME (HIGH TO LOW) PROPAGATION DELAY TIME (LOW TO HIGH)
Vs Vs
LOAD CAPACITANCE LOAD CAPACITANCE

6 I 6 ‘

Switch Type Switch Type

T, =85°C T, =85°C
5 5

Vecea=Vecg =18V
4 |- ToenT Teos 4 " Veea=Vee =18V "
=3 _— =3 yd =
% // § //
7 //
2 2 =
Veca=Vecg =2.6 V Veea=Vees =2.6 V
1 1
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
C. (pF) C. (pF)
Figure 21. Figure 22.
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Typical Application Wiring for TWL1200 When Connecting to the WL1271
Table 2. WL1271+TWL1200 Interface
("'MOSSMT) PIN NAME B TYPE TYPE Bor PIN NAME WL
VCCA c4 Power (3.0 V) Power (1.8 V) C5 VCCB
VCCA D4 Power (3.0 V) Power (1.8 V) D5 VCCB
SDIO_DATAO(A) B2 /0 & /0 & B6 SDIO_DATAO(B) K4
SDIO_DATA1(A) c2 /0 & /0 & C6 SDIO_DATA1(B) J4
SDIO_DATA2(A) c1 /0 & /0 & c7 SDIO_DATA2(B) J3
SDIO_DATA3(A) B1 /0 & /0 & B7 SDIO_DATA3(B) J5
SDIO_CMD(A) A2 /0 & /0 & A6 SDIO_CMD(B) L3
SDIO_CLK(A) Al [, 0— A7 SDIO_CLK(B) M3
WLAN_EN(A) D1 [, 0— D6 WLAN_EN(B) J2
WLAN_IRQ(A) D2 0« | — D7 WLAN_IRQ(B) G4
CLK_REQ(A) E1 0« | — E7 CLK_REQ(B) F5
BT_EN(A) E2 | — 0— E6 BT_EN(B) G5
BT_UART_RX(A) G1 | — TWL1200 0— G7 BT_UART_RX(B) G7
BT_UART_CTS(A) F1 | — 0— F7 BT_UART_CTS(B) E11
BT_UART_TX(A) G2 0« | — G6 BT_UART_TX(B) G8
BT_UART_RTS(A) F2 0« | — F6 BT_UART_RTS(B) G11
AUDIO_IN(A) F3 | — /0 & F5 AUDIO_IN(B) F6
AUDIO_CLK(A) A3 /0 & /0 & A5 AUDIO_CLK(B) F8
AUDIO_F-SYN(A) B3 /0 & /0 & B5 AUDIO_F-SYN(B) H11
AUDIO_OUT(A) G3 0« | — G5 AUDIO_OUT(B) F7
SLOW_CLK(A) G4 [, 0— F4 SLOW_CLK(B) K9
AUD_DIR A4 [, GND D3 GND
OE B4 active low E3 GND
E4 GND
E5 GND
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PARAMETER MEASUREMENT INFORMATION
2 xV
s o ceo TEST s1
1
W oo
From Output L pen tpd Open
[Under Test GND tpLZ/tpzL 2 xVeeo
tpHZ/tPzH GND
CL R,
(see Note A) I
LOAD CIRCUIT FOR — ty ——

BUFFER-TYPE OUTPUTS | |

I | Vel
Input X Veer/l2 XVCC|/2
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NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg = 50 Q, dv/dt > V/ns.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as tgjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy are the same as tpg.

Vel is the Vg associated with the input port.
Vceo is the Vg associated with the output port.

—TOMMOO

Figure 23. Push-Pull Buffered Direction Control Load Circuit and Voltage Waveform
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PARAMETER MEASUREMENT INFORMATION (continued)
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Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zp = 50 Q, dv/dt =00 V/ns.
The outputs are measured one at a time, with one transition per measurement.

tpLz and tpyz are the same as tgjs.

tpzL and tpzH are the same as tgp.

tpLH and tpy are the same as tyq.

Vg is the Vg associated with the input port.

Veco is the Vg associated with the output port.

All parameters and waveforms are not applicable to all devices.

Figure 24. Auto-Direction Control Load Circuit and Voltage Waveform
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APPLICATION CIRCUIT EXAMPLES

VCCA
O
I
C
1

TWL1200
g: VCCA CLK_REQ(A) E;
e N CLK_REQ(B) | E7—
D5 vceB A1
5 fvces SDIO_CLK(A) |-A1———<"] WLAN_SDI030_CLK
SDIO_CLK(B) |-———{—> WLAN_SDIO_CLK
F3
BT_PCM30_DO > AUDIO_IN(A)
BT_PCM_DO <} F5_| AuDIO_IN(B) SDIO_CMD(A) % WLAN_SDIO30_CMD
SDIO_CMD(B) [-*>——<_> WLAN_SDIO_CMD
BT_PCM30_CLK A3 | AUDIO_CLK(A) B2
BT_PCM_CLK A5 | AUDIO_CLK(B) SDIO_DATAO(A) o> WLAN_SDI030_DO
SDIO_DATA1(A) |- *2——<_> WLAN_SDI030 D1
BT_PCM30_SYNC B3 | AUDIO_F-SYN(A) SDIO_DATA2(A) 5y > WLAN_SDI030_D2
BT_PCM_SYNC B5 | AUDIO_F-SYN(B) SDIO_DATA3(A) |-°>1——<> WLAN_SDIO30_D3
A4 | Aup_DIR SDIO_DATA0(B) | B8 < wLAN_SDIO_D0O
SDIO_DATA1(B) H WLAN_SDIO_D1
BT_PCM30_DI <} 23 AUDIO_OUT(A) ~ SDIO_DATA2(B) - ="-——<> WLAN_SDIO_D2
BT_PCM_DI > 5 1 Aubio_ouT(B) sDIO_DATA3(B) | BZ <> wLAN_sDIO D3
BT_EN30 > E2 | BT EN(A) SLOW_CLK(A) |84 <] cLk32_comBO
BT _EN <} E6 | BT _EN(B) SLOW_CLK(B) |- F4—{— cLK32_comBO18
BT_UART30_RTS > E-{BTuART cTS(A)  wian_ENGa) [-B1 < wian_EN30
BT_UART_RTS <] BT_UART_CTS(B) wLAN_EN(B) | 26—~ WLAN_EN
BT_IRG30 [>—e—e—
BT_UART30_CTS <] o F2 1 BT UART RTS(A) WLAN_IRQ(A) g?aD WLAN_IRQ30
BT_UART_CTS [_> Fé BT_UART_RTS(B) WLAN_IRQ(B) ——— <] WLAN_IRQ
BT_UART30_TXD "> g'; BT_UART_RX(A)
BT_UART_TXD < BT_UART_RX(B)
BT_UART30_RXD <} G2 | BT _UART_TX(A) GND ';3
BT_UART_RXD > G6 | BT UART_TX(B) GND Ez
GND
B4 16 GND |-E®

Figure 25. Application Circuit Example, OE Connection With Audio_CLK and Audio_F-SYNC Channels
Established From B Side to A Side
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L]
I

VCCB
O

VCCA
O
L]
C
1

TWL1200
g: VCCA CLK_REQ(A) E;
o5 | veea CLK_REQ(B) |-EZ—
Dg vceB Al
VCCB SDIO_CLK(A) |21 <7 wLAN_SDIO30_CLK
sDIO_CLK(B) |- A7 [~ WLAN_SDIO_CLK
BT_PCM30_DO D—? AUDIO_IN(A) A2
BT_PCM DO < }——F5 | AupIo_IN(B) SDIO_CMD(A) |-,2——<"> WLAN_SDIO30_CMD
spio_cmp(B) |-A®—<— wLAN_sDIO_CMD
BT_PCM30_CLK < >——A3 | pypio_cLk(a) B2
BT_PCM_CLK O‘M AUDIO_CLK(B)  SDIO_DATAO(A) |—=——<_> WLAN_SDIO30_D0
Ve, SDIO_DATA1(A) [-$2 <> WLAN_SDIO30_D1
BT_PCM30_SYNC < > B3 AUDIO_F-SYN(A) SDIO_DATA2(A) % WLAN_SDIO30_D2
BT_PCM_SYNC < > B5 | Aypio_F-SYN(B) SDIO_DATA3(A) |-21——<> WLAN_SDIO30_D3
R
* A4 | AUD_DIR SDIO_DATA0(B) | B8 — <~ WLAN_sDIO_Do
SDIO_DATA1(B) % WLAN_SDIO_D1
R BT_PCM30_DI <} 83 | Aupio_ouT(A)  SDIO_DATA2(B) ﬁ WLAN_SDIO_D2
BT_PCM_DI > G5 | AUDIO_OUT(B)  SDIO_DATA3(B) | BZ— <> WLAN_SDIO_D3
BT EN30 > E2 I BT EN(A) SLOW _CLK(A) |- 84— cLK32_COMBO
BT EN<}— E6 | BT EN(B) SLOW_CLK(B) | 4+ cLK32_comBO18
F1
BT_UART30_RTS D—F? BT_UART CTS(A) wLAN_EN(A) 3;%| WLAN_EN30
BT_UART_RTS <_}——— | BT_UART_CTS(B) wLAN_EN(B) | —>——1{ > WLAN_EN
BT_UART30_CTS <+ F2 | BT UART RTS(A) WLAN_IRQ(A) [ 02— > WLAN_IRQ30
BT_UART CTS [ > F6 | BT UART RTS(B) WLAN_IRQ(B) |-2/——<] WLAN_IRQ
BT_UART30_TXD D—g; BT_UART_RX(A)
BT _UART TXD < }—— 37 | BT UART_RX(B)
BT_UART30_RXD < ——C2 | BT UART_TX(A) GND |- B3
BT_UART_RXD > G | BT UART TX(B) GnND |-E8
GND |-E4
BT_WLAN_LEVEL_EN ﬁ OE GND |-ES
R
VCCA
Figure 26. Application Circuit Example, With Voltage Divider for AUD_DIR Connection
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PRINCIPLES OF OPERATION

Applications

The TWL1200 device has been designed to bridge the digital-switching compatibility gap between two voltage
nodes to successfully interface logic threshold levels between a host processor and the Texas Instruments
Wi-Link-6 WLAN/BT/FM products. It is intended to be used in a point-to-point topology when interfacing these
devices that may or may not be operating at different interface voltages.

Architecture

The BT/UART and PCM/Audio subsystem interfaces consist of a fully-buffered voltage translator design that has
its output transistors to source and sink current optimized for drive strength.

The SDIO lines comprise a semi-buffered auto-direction-sensing based translator architecture (see Figure 27)
that does not require a direction-control signal to control the direction of data flow of the A to B ports (or from B
to A ports).

VCCA Vccs
A

[ 4

R1 One-Shot 4# T R2

Translator p

One-Shot ‘¢ T2

SDIO-DATAXx(A) ————e Bias j e——— SDIO-DATAXx(B)

One-Shot

T

T3

Translator

T4 )— One-Shot

Figure 27. Architecture of an SDIO Switch-Type Cell

Each of these bidirectional SDIO channels independently determines the direction of data flow without a
direction-control signal. Each I/O pin can be automatically reconfigured as either an input or an output, which is
how this auto-direction feature is realized.

The following two key circuits are employed to facilitate the "switch-type" voltage translation function:

1. Integrated pullup resistors to provide dc-bias and drive capabilities

2. An N-channel pass-gate transistor topology (with a high Rgy of ~300 Q) that ties the A-port to the B-port

3. Output one-shot (O.S.) edge-rate accelerator circuitry to detect and accelerate rising edges on the A or B
ports
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For bidirectional voltage translation, pullup resistors are included on the device for dc current sourcing capability.
The Vgate gate bias of the N-channel pass transistor is set at a level that optimizes the switch characteristics for
maximum data rate as well as minimal static supply leakage. Data can flow in either direction without guidance
from a control signal.

The edge-rate acceleration circuitry speeds up the output slew rate by monitoring the input edge for transitions,
helping maintain the data rate through the device.

During a low-to-high signal rising-edge, the O.S. circuits turn on the PMOS transistors (T4, T3) and its associated
driver output resistance of the driver is decreased to approximately 50 Q to 70 Q during this acceleration phase
to increase the current drive capability of the driver for approximately 30 ns or 95% of the input edge, whichever
occurs first. This edge-rate acceleration provides high ac drive by bypassing the internal pullup resistors during
the low-to-high transition to speed up the rising-edge signal.

During a high-to-low signal falling-edge, the O.S. circuits turn on the NMOS transistors (T,, T,4) and its associated
driver output resistance of the driver is decreased to approximately 50 Q to 70 Q during this acceleration phase
to increase the current drive capability of the driver for approximately 30 ns or 95% of the input edge, whichever
occurs first.

To minimize dynamic Igc and the possibility of signal contention, the user should wait for the O.S. circuit to
turn-off before applying a signal in the opposite direction. The worst-case duration is equal to the minimum
pulse-width number provided in the Timing Requirements section of this data sheet.

Once the O.S. is triggered and switched off, both the A and B ports must go to the same state (i.e. both High or
both Low) for the one-shot to trigger again. In a DC state, the output drivers maintain a Low state through the
pass transistor. The output drivers maintain a High through the "smart pullup resistors" that dynamically change
value based on whether a Low or a High is being passed through the SDIO lines, as follows:

* Rpyy and Rpys, values are 25 kQ when the output is driving a low
* Rpyi and Rpy, values are 4 kQ when the output is driving a high

« Rpys and Rpys values are 70 kQ when the device is disabled via the OE pin or by pulling the either Vgca or
Veegto 0 V.

The reason for using these "smart" pullup resistors is to allow the TWL1200 to realize a lower static power
consumption (when the I/Os are low), support lower Vg, values for the same size pass-gate transistor, and
improved simultaneous switching performance.

Input Driver Requirements

The continuous dc-current "sinking" capability is determined by the external system-level driver interfaced to the
SDIO pins. Since the high bandwidth of these bidirectional SDIO circuits necessitates the need for a port to
quickly change from an input to an output (and vice-vera), they have a modest dc-current "sourcing” capability of
hundreds of micro-Amps, as determined by the smart pullup resistor values.

The fall time (i, tig) Of a signal depends on the edge rate and output impedance of the external device driving
the SDIO I/Os, as well as the capacitive loading on these lines.

Similarly, the t,q and max data rates also depend on the output impedance of the external driver. The values for
tia, tie, tog, @nd maximum data rates in the data sheet assume that the output impedance of the external driver is
less than 50 Q.

Output Load Considerations

Tl recommends 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 Igc,
load driving capability, and maximum bit-rate considerations. Both PCB trace length and connectors add to the
capacitance that the TWL1200 SDIO output sees, so it is recommended that this lumped-load capacitance be
considered and kept below 75 pF to avoid O.S. retriggering, bus contention, output signal oscillations, or other
adverse system-level affects.
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Package Dimensions

The dimensions for the YFF package are shown in Table 3. See the package drawing at the end of this data
sheet.

Table 3. YFF Package Dimensions

Packaged Device D E
TWL1200YFFR 2.76 £ 0.03 mm 2.76 £ 0.03 mm
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp  Op Temp (°C) Device Marking Samples
) Drawing Qty @ Ball material ®3) (4/5)
(6)
TWL1200YFFR ACTIVE DSBGA YFF 49 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 YW200

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TWL1200 :
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o Automotive: TWL1200-Q1

NOTE: Qualified Version Definitions:

« Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
Y [+ Ko '«m»‘
oo olo o oo T
go W
Reel | | i
Diameter
Cavity *‘ A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
L 4 w | Overall width of the carrier tape
_+_ P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

I L
I ]
O1:Q2 Q1:Q2 '

I I
Q3 1 Q4 Q31 Q4 User Direction of Feed

| w A |

T T

N~

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)

TWL1200YFFR DSBGA YFF 49 3000 180.0 8.4 293 | 293 | 0.81 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS

A
4
/// \.\\\
. P
e 7
\“‘x‘y// . w//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TWL1200YFFR DSBGA YFF 49 3000 182.0 182.0 20.0
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MECHANICAL DATA

YFF (R—XBGA—N49) DIE-SIZE BALL GRID ARRAY

5] e > 2,40
4>‘ 0,40
G@®®$®®@ .
FlIODDDD DD
JECICICICICRCES
0 OO PHOBDT [EN
ClODDDPDPDDD
Bl ® @ @D % ® D @——L
AlD DD | ® D ¥
f 1234567&0'40
PIN At Bottom View
INDEX AREA 40X 0 %%
[¢]% 0,015@[C[A[B]
0,30
0,12
Aax | |
O'GZE&U OO0OU0O0U0U— SEATING PLANE

D: Max = 2.79 mm, Min = 2.73 mm
E: Max = 2.79 mm, Min = 2.73 mm

4207625-16 /A0 12/13

NOTES: A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. NanofFree™ package configuration.

NanoFree is a trademark of Texas Instruments.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated
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