*y SN74AVCA406
TEXAS MMC, SD CARD, Memory Stick, SmartMedia, AND xD-Picture Card

INSTRUMENTS +/-15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
www.tl.com SCES615E - OCTOBER 2004—REVISED MARCH 2005
FEATURES e Latch-Up Performance Exceeds 100 mA Per
« Transceiver for Memory Card Interface JESD 78, Class I
[MultiMediaCard (MMC), Secure Digital (SD), » ESD Protection for Card-Side Pins (B Port)
Memory Stick™ Compliant Products, — #15 kV (12 kV on Pin 14B) — IEC 61000-4-2
SmartMedia Card, and xD-Picture Card™] ESD, Air-Gap Discharge
* Configurable I/0 Switching Levels With — +8 kV — IEC 61000-4-2 ESD, Contact
Dual-Supply Pins Operating Over Full 1.4-V to Discharge
3.6-V Power-Supply Range » ESD Protection for A-Port Pins (Tested Per
* For Low-Power Operation, A Ports Are Placed JESD 22) Exceeds
in High-Impedance State When Card-Side — 2000-V Human-Body Model (A114-B

Supply Voltage Is Switched Off
upply Voitage Is switche — 1000-V Charged-Device Model (C101)

DESCRIPTION/ORDERING INFORMATION

The SN74AVCAA406 is a transceiver for interfacing microprocessors with MultiMediaCards (MMCSs), secure digital
(SD) cards, Memory Stick™ compliant products, SmartMedia cards, or xD-Picture Cards™. It integrates high
ESD protection, which eliminates the need for external ESD diodes. Two supply-voltage pins allow the A-port
and B-port input switching thresholds to be configured separately. The A port is designed to track Vcca, While the
B port is designed to track Vcegg @and Vecgi- Veca sVecro and Veegy €an accept any supply voltage from 1.4 V to
3.6 V.

Memory card standards recommend high ESD protection for devices that connect directly to the external memory
card. To meet this need, the SN74AVCA406 incorporates +15-kV air-gap discharge and £8-kV contact discharge
protection on the card side. If Vcgo and Vg, are switched off (no card inserted), the A-port outputs are placed
in the high-impedance state to conserve power.

The SN74AVCA406 enables system designers to easily interface low-voltage microprocessors to different
memory cards operating at higher voltages. The mode (MODEO and MODEZ1) pins are used to configure the
device to interface with different types of cards.

The SN74AVCA406 is offered in the 48-ball MicroStar Jr.™ ball grid array (BGA) package. This package has
dimensions of 4 x 4 mm, with a 0.5-mm ball pitch for effective board-space savings. Memory cards are widely
used in mobile phones, PDAs, digital cameras, personal media players, camcorders, set-top boxes, etc. Low
static power consumption and small package size make the SN74AVCA406 an ideal choice for these
applications.

ORDERING INFORMATION

Ta PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING
VFBGA - GQC Tape and reel SN74AVCA406GQCR
—40°C to 85°C WM406
VFBGA - ZQC (Pb-free) | Tape and reel SN74AVCA406ZQCR

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

2 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.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2004-2005, Texas Instruments Incorporated
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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GQC/ZQC PACKAGE
(TOP VIEW)
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c|l C CCCOC
p| C CCCo
el C CCCOoC
Fl O CCoCo
c| C CCCC
TERMINAL ASSIGNMENTS®
1 2 3 4 5 6 7
A Veea 2A 4DIR 2DIR MODE1 1081 Veero
B 10A1 3A 1A 1DIR MODEO 9B1 1B
C 9A 10A2 3DIR GND 2B 3B
D 9DIR 4A 56DIR GND 4B 11B 12B
E 78DIR 6A GND CS0 GND 10B2 9B2
F TA 8A 12A 13A 7B 5B 14B
G Veea 5A 11A CS1 8B 6B Veert

(1) Vcca powers all A-port I/0Os and control inputs.
Vcepo powers 1B, 2B, 3B, 4B, 9B1, and 10B1.

Vcegi Powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B.

Device Operation

The A port is designed to track Vcca. Veca @ccepts any supply voltage from 1.4 V to 3.6 V. The B port is
designed to track Vcgo and Veegi- Veceo @nd Vs €an accept any supply voltage from 1.4 V to 3.6 V; however,
Veero Vecsis OF both must be greater than or equal to V¢4 during normal operation. If Vecgo and Vg, are both
at GND, the A port is in the high-impedance state. The control pins are supplied by Vcca. The microprocessor is
connected to the A port, and the memory card(s) are connected to the B port. The device can be configured
using MODEO, MODEZ1, CSO0, and CS1 pins to interface with 1-bit, 4-bit, or 8-bit memory cards. Outputs 12A and
14B are push-pull and open drain (OD), respectively, except for NAND flash (XD) mode, where they are open
drain and push-pull, respectively.

Table 1. Interface With Different Memory Cards

MODEO MODE1 MEMORY-CARD INTERFACE
0 X SD/SDIO/MMC/Memory Stick/Memory Stick PRO
1 0 8-bit MMC/4-bit + GPIO translation

1

SmartMedia/xD-Picture Card




SN74AVCA406

X3 Texas MMC, SD CARD, Memory Stick, SmartMedia, AND xD-Picture Card
INS{}V}VIVJME}:TS +/-15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
o SCES615E-OCTOBER 2004—REVISED MARCH 2005
Configuration 1a — Interfacing With SD or SDIO Card
(SD Mode or SD 4-Bit Mode)
VDD_HOST AVDD_HOST AvDDSD
o 2L T8 aLtT1e
sl [o sTl e
#CS@. h /Cs@ YCCAD
Z%/cm veeat (L
Ej : gg MODE® YCCB@ g; i DATC3:01 x SL: § m% iﬁ 2
MODEL
L1 T - ¥ I R = = Ji
DaTe. h B3|iq DAT2 QLIRIRIB IR 2R S
DATL.h A2 | op DAT3 s pate
DaT2.h B2 20 : DAT3-,CS/CD
DAT3.h 02|40 8] e
RS 2 G2 o 8 4 Vsst
We,g O = VDD
R?7 2 F1 20 [\n) : CLK
Re 8 F2lgn & DATE vss2
CMD. h : L | gp o DAT1 7 Date
3 ——\—CMD ?9 E:Tén <Phi D
/1 ysica
EIIZE-—?.h gé Leal § a ELK 11 ¢ (Physical)
RO, r@ G3 i?:a z 12 gyp
&1, DnuEien & :i .
= | WP (Physical)
N R 54794-0978 -
DAT@-dir.h B4 | IR v
DAaTl-dir.h A4l apiR SDsSDIO CARD CONNECTOR
DAT2-dir.h C4l3nIR
VBD-HOST  paT3-dir.h A3 4nrR e e
RIEaZ D3 is5¢pIR onD (24
, RBME ELllzgpiR o (E3
CMD-dir.h DllgpiR CND |ES
v
Table 2. SD or SDIO Card
SIGNAL NAME
EIC')\I NZIICIIE OR PIN FUNCTION T'\D(IPNE
’ (CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 CLK.h Clock signal from host Input
Cc1 9A CMD.h Command signal connected to host 1/0
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vcca. Input
F1 7A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DAT1.h Data bit 2 connected to host. Referenced to Vca. 110
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
c2 10A2 CLK-f.N Clock feedback to host for resynchronl;lng data. Used in OMAP processors. Optional on Output
other processors. Leave unconnected if not used.
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
F2 8A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
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Table 2. SD or SDIO Card (continued)

o e R PIN FUNCTION Ry
(CONNECTION)
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR DAT1-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DAT2-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
B O | O st by, a2 P 44 18,2838, 0B 5
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 Cs1 (tie-high) Card select. Not used in this mode. Tie to Vca for proper operation. Input
A5 | MODE1 (tie-low) . . . o Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to Vccpgo- 110
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A6 10B1 CLK Clock signal connected to card Output
B6 9B1 CMD Command signal connected to card Output
C6 2B DAT1 Data bit 2 connected to card. Referenced to Vccpgo- 110
D6 11B DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
E6 10B2 DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
F6 5B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A7 Veeso Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to Vccpgo- 110
C7 3B DAT3 Data bit 3 connected to card. Referenced to Vccpgo- 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vees: (tie-low) E;gzr}nsrheglxq\ézléégﬁé\t/é;%g,%lg?wers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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Configuration 1b - Interfacing With SD Card or MMC
(SD 1-Bit Mode or MMC Mode)
AYDD_HOST VDD_HOST VDDSD
2LT18 8LT1R
ALt
/C$8.h vccae Al " B
yeeat |Gl
RIan2 a3 CcCBa |82 =1z R <2
Roane  BS|MOOEC vCca: |57 >
MODE L —'\35)%7 ;Z @ s|lg n
DATe. h — 22 LA 1B gz z|= Tos
RS An2 B2 1on 2B =5 DNU T°ol ne
Ré a B2 c7 cMD
EMWERS 1P o s %
RS a G2y 8 = [F& xu . vssi
R \\2@ E2 g 0 6B [S& DU L o5 o
[R18,\n8 FL1on ) 7B [ES pnU 06 yss2
B2 F2lgq a 8B [S3 pNU LATd °7 pata
CMD. h Cllgn g ap| [BE -,
a 982 [EZ pnu ©1@ wp.CD (Physical)
CLK.h BL g1 < 1oL |86 L1011 ¢n physicals
CLK=f.h —— Eg Len2 % 1@B2 %DNU o012 gup
[RIE S G310 7] 11B 5 DNU 013
iy nuE3 1 2a 12B M&\/\% o 14 E:D(Phgsical)
Ri4 A8 F4| an 148 |EZ_ pnu 54794-0978
DAT@-dir.h 84| prr < SD CARD CONNECTOR
REMZ 841 [R
VDD_HOST R1E a Cca e
S ANCRE: 4DIR GND &3
RS2 D3 s6nIR GND 24 3
) RS ELI2gDIR GND [E3
CMD-dir.h DLlgp(R oND [ES I —
v T °2 cmp
T °3 wsst
T-°4 wviD
T°°5 ok
T-°6 wsse
T°°7 Dar
68156-2720
CONNECTOR IF MMC CARD IS USED
Table 3. SD Card or MMC
SIGNAL NAME
Eg\l NZIICIIE OR PIN FUNCTION Tl:(IPNE
: (CONNECTION)
Al Vv V A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
CCA ccA
Bl 10A1 CLK.h Clock signal from host Input
C1 9A CMD.h Command signal connected to host 1/0
D1 9DIR CMD-dir.h Direction control for 9A/9B Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vca. Input
F1 7A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
Gl V, V, A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
CCA ccA
A2 2A (tie-low) 1/0 pin not used in this mode. Tie to GND. /10
B2 3A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
Clock feedback to host for resynchronizing data. Used in OMAP processors. Optional on
c2 10A2 CLK-fh other processors. Leave unconnected if not used. Output
D2 4A (tie-low) 1/0O pin not used in this mode. Tie to GND. /10
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. /0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
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Table 3. SD Card or MMC (continued)
o e R PIN FUNCTION Ry
(CONNECTION)
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
A3 4DIR (tie-high) Direction control for 4A/4B. Not used in this mode. Tie to Vcca. Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR (tie-high) Direction control for 2A/2B connected to host. Not used in this mode. Tie to Vcca. Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR (tie-high) Direction control for 3A/3B connected to host. Not used in this mode. Tie to Vcca. Input
D4 GND GND Ground
E4 Tso TSoh gg;dasrglzlc;;%minhaistz.Active low. When CSO = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 Cs1 (tie-high) Card select. Not used in this mode. Tie to Vca for proper operation. Input
A5 | MODE1 (tie-low) . . . o Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DNU 1/0O pin not used in this mode. Leave unconnected. 110
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A6 10B1 CLK Clock signal connected to card Output
B6 9B1 CMD Command signal connected to card Output
C6 2B DNU 1/0O pin not used in this mode. Leave unconnected. 110
D6 11B DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
E6 10B2 DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
F6 5B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A7 Veeso Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to Vccpgo- 110
C7 3B DNU 1/0O pin not used in this mode. Leave unconnected. 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vees: (tie-low) E;zzr}nsrheglxq\ézléégﬁé\t/é;%g,%lg?wers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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Configuration 1c - Interfacing With SD/SDIO Card or MMC
(SPI1 Mode)
VDD_HOST VDD_HOST AyDDSD
SLTI8 8LT18
sl sCl[®
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~cse vccne [l
/Cst yeeat (6L 55’; §§§r‘"€
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Ji
DO. h LA 1B | B2 0o £5% m
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3 3B 57 pnu oL o2 p
4A 8 4B 22 Ny 03 ysas1
SA O 58 [E€ pnU °4 ym
A 8 6B |56 pNU SCLE °5 seik
7 s 7B IES- U 06 yssa
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DL.h an o 9B |Bé L 108
S5 oBa E7 - = IRQ/RSY .
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CONNECTOR IF MMC CARD IS USED
Table 4. SD/SDIO Card or MMC
SIGNAL NAME
:\ng\l NiIIDIIE OR PIN FUNCTION TI:(IQE
) (CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
Bl 10A1 SCLK.h Serial clock signal from host Input
c1 oA DLh Ser_lal data in (master out slave in) connected to host. Connect 9DIR to Vcca to make 9A /o
an input.
D1 9DIR (tie-high) Direction control for 9A/9B. Tie high to make 9A an input and 9B an output. Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vca. Input
F1 7A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
Gl Y V, A-port supply voltage. V, owers all A-port I/Os and control inputs. Power
CCA CCA p pply ge. Vcca P p p
A2 2A CS.h Card select connected to host. Connect 2DIR to Vca to make 2A an input. 110
B2 3A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
c2 10A2 DNU Clock feedback to host. Not used in this mode. Leave unconnected. Output
D2 4A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
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Table 4. SD/SDIO Card or MMC (continued)

o e SN e PIN FUNCTION Ry
(CONNECTION)
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
A3 4DIR (tie-high) Direction control for 4A/4B. Not used in this mode. Tie to Vcca. Input
B3 1A DO.h ir?rci:ﬂtgstt.a out (master in slave out) connected to host. Connect 1DIR to GND to make 1A /o
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR (tie-high) Direction control for 2A/2B. Tie to Vcca to make 2A an input and 2B an output. Input
B4 1DIR (tie-low) Direction control for 1A/1B. Tie to GND to make 1B an input and 1A an output. Input
Cc4 3DIR (tie-high) Direction control for 3A/3B. Not used in this mode. Tie to Vcca. Input
D4 GND GND Ground
E4 CSO0 (tie-low) Card select signal. Not used in this mode. For proper operation, tie to GND. Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 Cs1 (tie-HIGH) Card select. Not used in this mode. For proper operation, tie to Vca. Input
A5 | MODE1 (tie-low) . . . L Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DNU Card select connected to card. Connect 2DIR to Vcca to make 2B an output. 110
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A6 10B1 SCLK Serial clock signal connected to card Output
B6 9B1 DI Serial data in (master out slave in) connected to card Output
C6 2B CS 1/0O pin not used in this mode. Leave unconnected. 110
D6 11B DNU Output pin not used in this mode. Leave unconnected. Output
E6 10B2 DNU Output pin not used in this mode. Leave unconnected. Output
F6 5B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A7 Veeso Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DO ir?riir?;l)gfta out (master in slave out) connected to host. Connect 1DIR to GND to make 1B e
C7 3B DNU 1/0O pin not used in this mode. Leave unconnected. 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Veest (tie-low) Séggrgnsijhpigli/n\ézléégr?é\t/é;%Bﬁle.owers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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Configuration 1d - Interfacing With SDIO Card in Slot 0 and SD Card (4-bit Mode) in Slot 1
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4 LeAl <~ © 11 €D (Physical)
CLK-f.h c2 [\ ysrea
' Rl4 @ Lgns z ©12 anp
,Eg LA o 11B %DNU 13 enp
& ] DNU-=—5 L2A LeB e SR °© 14 P (Physical)
13A 14B 3 3
iy Va yHHED v 54794-0978
’ S SDIO CARD CONNECTOR
DAT@-dir.h B4| pR ; A
DATL-dir.h 84 | sp1e 8 BB <l =
DAT2-dir.h C4 [an[R DATL3:@1. 1 =l =
DAT3-dir.h B3| nip &R LES oo & oo S .
I—RWG—Dg56D[R GND D4 DAT2. 1 & e 09 para
‘SN EL 2gpIR aND [E3 DaT3. L 4 m
CMD-dir.h RI7 @ DL lgp[R GND LES oMD. 1 1 paT3-cs-CD
°2 cmp
\ ©3 wyssi
CLK. 1 °4 o
°S ok
DATo. 1 ©6 yssz
DATL. 1 ©7 pate
©°8 pari
©1@ yp.cD (Pysical)
©11 D (Physical)
© 12 aNp
©13 anp
© 14 WP (Physical)
54794-0978
e SD CARD CONNECTOR

Table 5. SDIO Card (Slot 0) and SD Card (Slot 1)

PIN | PN | SISV TAME PIN FUNCTION N
(CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 CLK.h Clock signal from host Input
C1 9A CMD.h Command signal connected to host 110
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vca. Input
F1 7A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DAT1.h Data bit 2 connected to host. Referenced to Vca. 110
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
c2 | a0m2 | cuctn | Geokeedhack oost or resyncvoniang i Used in OMAP processors. Optoral | gy
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
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Table 5. SDIO Card (Slot 0) and SD Card (Slot 1) (continued)
o e SONER M PIN FUNCTION Ry
(CONNECTION)
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND Input
A4 2DIR DAT1-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DAT2-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
E4 Tso TSoh gg;dasrgI%?;g;%nﬁmhaistzégrt]i(\j/e‘lgogvi i\',svlho?/\rl]_m = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G | TS | OSIn e e e o O 9 OA TABA 5B 6B TR BB T
A5 MODE1 (tie-low) . . . . ) Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DAT3.0 Data bit 4 connected to card in slot 0. Referenced to Vcgo. 110
E5 GND GND Ground
F5 7B DAT2.1 Data bit 3 connected to card in slot 1. Referenced to Vcg;. 110
G5 8B DAT3.1 Data bit 4 connected to card in slot 1. Referenced to Vcg;. 110
A6 10B1 CLK.O Clock signal connected to card in slot O Output
B6 9B1 CMD.0 Command signal connected to card in slot 0 Output
C6 2B DAT1.0 Data bit 2 connected to card in slot 0. Referenced to Vcgo. 110
D6 11B DNU Output pin not used in this mode. Leave unconnected. Output
E6 10B2 CLK.1 Clock signal connected to card in slot 1 Output
F6 5B DATO.1 Data bit 1 connected to card in slot 1. Referenced to Vcg;. 110
G6 6B DAT1.1 Data bit 2 connected to card in slot 1. Referenced to Vcg;. 110
A7 Veero Vcero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO0.0 Data bit 1 connected to card in slot 0. Referenced to Vcgo. 110
c7 3B DAT2.0 Data bit 3 connected to card in slot 0. Referenced to Vcgo. 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 CMD.1 Command signal connected to card in slot 1 110
F7 14B RO.h %)eerrr\l;gta\in interrupt output for dual SDIO cards configuration. DAT1 is the input for Output
G7 Vees: Vees: B-port supply voltage. Vccg; powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
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Configuration 1e - Alternate Method of Interfacing With SD/SDIO Card
(SD Mode or SD 4-bit Mode)
VDD_HAST VDD_HOST YDDSD
2LT18 LT8R
sCl s gC L [o
vceae AL
~CSl. veeat 1L
RImE A3 veese 7S }QH
Riwng B3 :ggg? vcest (67
vDDsh vDDsD
DATA. h B3|, i [B7_ v p
DATL.h a2 cé 2l
DAT2.h B2 gz gg = g:ﬁ DATC3:0] 2l % né é“é&
DAT3.h D2 | 4q 8 4B 103 pNu alals |a]e glg 2t
RS a G2 F6 DATe paT2 RIRIR|R[R Gl i
—AM——2E15A (L] SB 9 paT2
%\N‘%Gﬂ 8 6B Eg E:I; LiIE L patascs.co
Re "' @ EF2 & b 7B G5 1a13 2 cmp
A S8 a 8B 3 ysst
Cilit Clon o 9B1 B pyy 4 unp
z 9p2 [EZ El 5 6Lk
CLK.h Bl gnt < 1981 8% pvu 06 yssa
CLK-£.h c2|igaz D @Bz |E6 cLK DaTe g
RS 2 68|14 5 LB &DNUa DaT1 8 pars
F pNuE3 ] 2n L2p [DZRea 18 wp,CD <Pysical)
R11 a F4 E7 Y
P AA—1 | 3A 14B F—“ DNU U1 cD (Physical)
DATE-dir.h B# |y gL
baTl-dir.h A4 ap[R 14 P (Physical)
DAT2-dir.h C4laniR
YODAHOST DATa-dir.h A3 s 54794-0978
r.h 83M4pIR GND
D3 I5¢p1R GND 24 v
: EL1%gDIR GND [E3
CMD-dir.h Dl |apiR onD [ES SD/SDIO CARD CONNECTOR
v
Table 6. Alternate SD/SDIO Card
SIGNAL NAME
,zl(;\l NZIICIIE OR PIN FUNCTION Tl:(IPNE
: (CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
Bl 10A1 CLK.h Clock signal from host Input
C1 9A CMD.h Command signal connected to host 1/0
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vca. Input
F1 7A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DAT1.h Data bit 2 connected to host. Referenced to Vca. /10
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
c2 10A2 CLK-.h Clock feedback to host for resynchronizing data. Used in OMAP processors. Optional on Output
other processors. Leave unconnected if not used.
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. /0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
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Table 6. Alternate SD/SDIO Card (continued)
o e R PIN FUNCTION Ry
(CONNECTION)
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR DAT1-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DAT2-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
E4 CSo0 (tie-high) Card select signal. Not used in this mode. Tie to V¢ for proper operation. Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 | TSI CST |Gl o 202 are placed i 11 7, an 1081 s o " 21 S 4% 981 08 TB 8B SA 1y
A5 | MODE1 (tie-low) . . . L Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DNU 1/0O pin not used in this mode. Leave unconnected. 110
E5 GND GND Ground
F5 7B DAT2 Data bit 3 connected to card. Referenced to Vccpy- 110
G5 8B DAT3 Data bit 4 connected to card. Referenced to Vccpy- 110
A6 10B1 DNU Output pin not used in this mode. Leave unconnected. Output
B6 9B1 DNU Output pin not used in this mode. Leave unconnected. Output
C6 2B DNU 1/0O pin not used in this mode. Leave unconnected. 110
D6 11B DNU Output pin not used in this mode. Leave unconnected. Output
E6 10B2 CLK Clock signal connected to card Output
F6 5B DATO Data bit 1 connected to card. Referenced to Vccpy- 110
G6 6B DAT1 Data bit 2 connected to card. Referenced to Vccpy- 110
M| Ve | (Geiow | BB subnluotage vecoo poners 16, 28,38, 42, 981, and 1091
B7 1B DNU 1/0O pin not used in this mode. Leave unconnected. 1/0
C7 3B DNU 1/0O pin not used in this mode. Leave unconnected. 1/0
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 CMD Command signal connected to card 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vet Vet B-port supply voltage. Vccgy powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
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Configuration 1f - Interfacing With Memory Stick
fYDD_HOST AYDD_HOST AyDDSD
SLTI8 SET1R L
5 €% :
~Cs@. vccae [Al a
veeat |Gl A
R3 a as A7 L
F fe :ggé? tjggg? = DATC3:@1 o
DATAG. h B3| q |p|[B? DaTaa patAl . ﬂiml
DATAL.h a2 | o op [C6_DaTar DATAG ;
DATAZ. h B2|5n op [C7_DaTaz DATA2 e e AIRS
DATAS3. h 02|10 Q 4p |DS_pATA3 > '[’:;“2
RS 2 G2lsq O 5B{E6 DU LALE 7 para
@ E2lgq \0 6B [C6 Ny 8 scik
Z Eé 7 e 7B %DNU fink 3 uoe
8A a 8B |52 pNy 18 yss
BS.h Cllgn [&] 9B | B& a Jala Ja T 11 Eock (Physical)
%  omelEZpw LB | SIRIRIR
SCLK.h Bl 1eat < 1081 a1 SCLK v 548a5-1@21
SCLK- C21 gne - tes2|ES& pnuy v
@ G3|q 5 1in|D6 MEMDRY STICK CONNECTOR
& 1., DwuESiea 12p [D7ReY, 8
[RIL 8 Fd])aq 148 2 pnu
DATe-dip.h B4| DR
DATU-dir.h A4 | snR
DATU-dir.h C4laprR
VBB-HOST - pATU-dir.h a3 unir & L3
RIBAME D3I5¢p1R anp (24
, RIBMZELI78DIR onD |E2
CMD-dir.h D1i|gpiR GND |ES
v
Table 7. Memory Stick
SIGNAL NAME
Eg\l NZIIDIIE OR PIN FUNCTION Tl:(IgIE
: (CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 SCLK.h Clock signal from host Input
C1 9A BS.h Bus state connected to host lfe}
D1 9DIR (tie-high) Direction control for 9A/9B connected to host. Tie high to make 9A an input, 9B an output. Input
El 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vca. Input
F1 7A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DATA1.h Data bit 2 connected to host. Referenced to Vca. 110
B2 3A DATA2.h Data bit 3 connected to host. Referenced to Vca. 110
Clock feedback to host for resynchronizing data. Used in OMAP processors. Optional on
c2 10A2 SCLK-h other processors. Leave unconnected if not used. Output
D2 4A DATA3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
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Table 7. Memory Stick (continued)

o e R PIN FUNCTION Ry
(CONNECTION)
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. 1/0
A3 4DIR DATU-dir.h Direction control for 4A/4B Input
B3 1A DATAO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to Vca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR DATU-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DATU-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
B O | O st by, a2 P 44 18,2838, 0B 5
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 Cs1 (tie-high) Card select signal. Not used in this mode. Tie to V¢ for proper operation. Input
A5 | MODE1 (tie-low) . . . L Input
- MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode.
B5 | MODEO (tie-low) Input
C5 GND GND Ground
D5 4B DATA3 Data bit 4 connected to card. Referenced to Vccpgo- 110
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A6 10B1 SCLK Clock signal connected to card Output
B6 9B1 BS Bus state signal connected to card Output
C6 2B DATAlL Data bit 2 connected to card. Referenced to Vccpgo- 110
D6 11B DNU Output pin not used in this mode. Leave unconnected. Output
E6 10B2 DNU Output pin not used in this mode. Leave unconnected. Output
F6 5B DNU 1/0O pin not used in this mode. Leave unconnected. 110
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. 110
A7 Veeso Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATAO Data bit 1 connected to card. Referenced to Vccpgo- 110
C7 3B DATA2 Data bit 3 connected to card. Referenced to Vccpgo- 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vees: (tie-low) E;gzr}nsrheglxq\ézléégﬁé\t/é;%g,%lg?wers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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CONFIGURATION 1 FUNCTION TABLE
(MODEO =L, MODE1 =1L)
INPUTS OPERATION
SIGNAL - -
CSO CS1 9DIR (1-4)DIR MMC/SD Memory Stick/Memory Stick PRO
H H % X CLK.0 and CLK.1 forced low, SCLK.0 and SCLK.1 forced low,
CLK-f.h forced Hi Z SCLK-f.h forced Hi Z
L L X X CLK.h to CLK.0 and CLK.1, SCLK.h to SCLK.0 and SCLK.1,
CLK.0 to CLK-f.h SCLK.0 to SCLK-f.h
Clock CLK.h to CLK.O, SCLK.h to SCLK.0,
L H X X CLK.0 to CLK-f.h, SCLK.0 to SCLK-f.h,
CLK.1 forced low SCLK.1 forced low
CLK.h to CLK.1, SCLK.h to SCLK.1,
H L X X CLK.1 to CLK-f.h, SCLK.1 to SCLK-f.h,
CLK.O forced low SCLK.0 forced low
H H X X All data 1/Os are Hi Z (isolation mode). All data 1/Os are Hi Z (isolation mode).
DATO0.0 and DATO0.1 to DATO.h, DATAO0.0 and DATAO.1 to DATAO.h,
L@ L@ X L DAT1.0 and DAT1.1 to DAT1.h, DATA1.0 and DATAL.1 to DATAL.h,
DAT2.0 and DAT2.1 to DAT2.h, DATA2.0 and DATA2.1 to DATA2.h,
DAT3.0 and DAT3.1 to DAT3.h DATA3.0 and DATAS.1 to DATA3.h
DATO.h to DATO0.0 and to DATO.1, DATAO.h to DATAO0.0 and to DATAO.1,
L@ L@ X H DAT1.h to DAT1.0 and to DAT1.1, DATAL.h to DATAL.0 and to DATAL.1,
DAT2.h to DAT2.0 and to DAT2.1, DATAZ2.h to DATA2.0 and to DATA2.1,
DAT3.h to DAT3.0 and to DAT3.1 DATA3.h to DATA3.0 and to DATA3.1
DATO0.0 to DATO.h, DATAO0.0 to DATAO.h,
L H X L DAT1.0 to DATL1.h, DATA1.0 to DATAL.h,
DAT2.0 to DAT2.h, DATA2.0 to DATA2.h,
Data DAT3.0 to DAT3.h DATA3.0 to DATA3.h
DATO.h to DATO.0, DATAO.h to DATAO.0,
L H X H DAT1.h to DATL1.0, DATAL.h to DATAL.O,
DAT2.h to DAT2.0, DATAZ2.h to DATA2.0,
DAT3.h to DAT3.0 DATA3.h to DATA3.0
DATO0.1 to DATO.h, DATAO.1 to DATAOQ.h,
H L X L DAT1.1 to DATL1.h, DATA1L.1 to DATAL.h,
DAT2.1 to DAT2.h, DATA2.1 to DATA2.h,
DAT3.1 to DAT3.h DATA3.1 to DATA3.h
DATO.h to DATO.1, DATAO.h to DATAO.1,
H L X H DAT1.h to DAT1.1, DATA1.h to DATAL.1,
DAT2.h to DAT2.1, DATAZ2.h to DATA2.1,
DAT3.h to DAT3.1 DATA3.h to DATA3.1
CMD.h, CMD.0, and CMD.1 are Hi Z BS.h, BS.0, and BS.1 are Hi Z (isolation
H H X X - .
(isolation mode). mode).
L L H X CMD.h to CMD.0 and CMD.1 BS.h to BS.0 and BS.1
L L L X CMD.0 and CMD.1 to CMD.h BS.0 and BS.1 to BS.h
Command H H X | CMD.hto CMD.O BS.h to BS.0
L H L X CMD.0 to CMD.h BS.0 to BS.h
H L H X CMD.h to CMD.1 BS.h to BS.1
H L L X CMD.1 to CMD.h BS.1to BS.h
H H X X DAT1.0 and DAT1.1 to IRQ. DATAL.0 and DATAL.1 to IRQ.
IRQ is an open-drain output. IRQ is an open-drain output.
L H X X DAT1.1to RQ. DATAl.1to RQ.
Interruptt IRQ is an open-drain output. IRQ is an open-drain output.
reques —— —
a H L X X DATL1.0 to IRQ. DATA1.0 to IRQ.
IRQ is an open-drain output. IRQ is an open-drain output.
L L X X IRQ is Hi Z. IRQ is Hi Z.

(1) Broadcast mode in which the host writes to or reads from both cards in parallel.
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Configuration 2 - Interfacing With SD/SDIO Card and Using GPIOs for Level Shifting

AVDD_HOST AVDDSD VDDGP IO
21’1,“‘”““ 2718 8LTS R
) e :
scsen —— | EHTess yccae K B "
W zg ~CS1 VDDSD yDDSD
AS s
Re. @ BS |MODE® ~§ %
MODE L sl w
2| d
DATA.h B3
DATL.h Az éz ? E:E/CS/CD
DAT2.h B2 | 3q bl
DAT3.h D2 4n (&) P
G vsst
[/0_0.h G2 |sp a sp |E6 08 g o
[70_1l.h E2len O 6B | G6 101 CLK 65 ok
[-/0_2.h Flon g 25 |ES 102 6 gas
[-0_3.h F2 gn a 8B [GI [-03 L\ 2ote 7 DaTe
CMD. h Cllgp (&) 9p| |.B6 DATL i
> E7 ATL .
a 9B2 DNU 18 WwP,CD (Pysical)
CLIh BL a1 ¥ e 6 L1 CD (Phusical)
GEKEh, C2l gn2 £ ies2iES 06 12 gnp
[4.h G3111n ] 118 [D€ 04 ¥4 A
05.h E3]i2a 128 B2 I5 O 14 Yp (Physical)
6.1 F4 113 148 =2 pnu
DAT@-dir.h B4 pIR <
DATL-dir.h 27 P
DAT2-dir.h C4lanir
DAT3-dir.h 83| an1R oND |€3
[-/00L-dir.h D3 |s¢ DR cND |D4
[/023-dir.h EL|>gDIR GND |E3
CMD-dir.h D1 |gp(R GND |ES
v
Table 8. SD/SDIO Card Using GPIOs for Level Shifting
SIGNAL NAME
:\jg\l NZIIDIIE OR PIN FUNCTION Tl:(IyE
: (CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 CLK.h Clock signal from host Input
C1 9A CMD.h Command signal connected to host 110
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
El 78DIR 1/023-dir.h Direction control for 7A/7B and 8A/8B. Connected to host. Tie to V¢, if unused. Input
F1 7A 1/02.h General-purpose I/0. Referenced to Vca. Tie to Veca or GND if unused. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DAT1.h Data bit 2 connected to host. Referenced to Vca. 110
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
Clock feedback to host for resynchronizing data. Used in OMAP processors. Optional on
c2 10A2 CLK-Lh other processors. Leave unconnected if not used. Output
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A 1/01.h General-purpose I/0. Referenced to Vca. Tie to Veca or GND if unused. 110
F2 8A 1/03.h General-purpose I/0. Referenced to Vca. Tie to Veca or GND if unused. 110
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Table 8. SD/SDIO Card Using GPIOs for Level Shifting (continued)

o e R PIN FUNCTION Ry
(CONNECTION)
G2 5A 1/00.h General-purpose 1/0O. Referenced to Vca. Tie to Vca or GND if unused. 110
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR 1/001-dir.h Direction control for 5A/5B and 6A/6B. Referenced to Vcca. Tie to Veca if unused. Input
E3 GND GND Ground
F3 12A O5.h General-purpose output connected to host. Referenced to Vcca. Output
G3 11A 14.h General-purpose input connected to host. Referenced to Vcca. Input
A4 2DIR DAT1-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DAT2-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
BT | EIn e ety tont o A A A 192038, 0B O g
F4 13A 16.h General-purpose input connected to host. Referenced to Vcca. Input
G4 Cs1 (tie-low) Card select. Tie to GND for proper operation. Input
A5 | MODE1 (tie-low) MODE1, MODEQ determine mode of operation (see Table 1). Input
B5 | MODEO (tie-high) Tie MODEO to Vcca. Tie MODEL1 to GND. Input
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to Vccpgo- 110
E5 GND GND Ground
F5 7B 1102 General-purpose I/0. Referenced to Vcps. 110
G5 8B 1103 General-purpose I/0. Referenced to Vcp;. 110
A6 10B1 CLK Clock signal connected to card Output
B6 9B1 CMD Command signal connected to card Output
C6 2B DAT1 Data bit 2 connected to card. Referenced to Vccpgo- 110
D6 11B 04 General-purpose output. Referenced to Vccpy- Output
E6 10B2 06 General-purpose output. Referenced to Vccpy- Output
F6 5B 1100 General-purpose I/0. Referenced to Vcps. 110
G6 6B /01 General-purpose I/0. Referenced to Vcps. 110
A7 Veeso Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to Vccpgo- 110
C7 3B DAT2 Data bit 3 connected to card. Referenced to Vccpgo- 110
D7 12B 15 General-purpose input. Referenced to Vccpy- Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vees: Vees: B-port supply voltage. Vccg; powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
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CONFIGURATION 2 FUNCTION TABLE
(MODEO = H, MODEL1 = L)

INPUTS OPERATION
SIGNAL _ Memory Stick/
CSO S1 9DIR (1-4)DIR 56DIR 78DIR MMC/SD Memory Stick PRO
CLK forced low, SCLK forced low,
Clock H H X X X X CLK-f.h forced Hi SCLK-f.h forced Hi Z
oc
CLK.h to CLK, SCLK.h to SCLK,
L L X X X X CLK to CLK-f.h SCLK to SCLK-f.h
All data 1/Os are Hi Z All data I/Os are Hi Z
H H X X X X (isolation mode). (isolation mode).
DATO to DATO.h, DATAO to DATAO.h,
L L X L X X DAT1 to DATL1.h, DATAL to DATAL.h,
Data DAT2 to DAT2.h, DATAZ2 to DATA2.h,
DAT3 to DAT3.h DATA3 to DATA3.h
DATO.h to DATO, DATAO.h to DATAO,
L L X H X X DAT1.h to DAT1, DATAL.h to DATAL,
DAT2.h to DAT2, DATA2.h to DATA2,
DAT3.h to DAT3 DATA3.h to DATA3
H H % X X % C_:MD.h and CMD are Hi Z B_S.h e_md BS are Hi Z
(isolation mode). (isolation mode).
Command |~ X X X CMD to CMD.h BS to BS.h
H X X X CMD.h to CMD BS.h to BS
H H X X X X All GPIOs are Hi Z. All GPIOs are Hi Z.
14 to O4, 14 to O4,
L L X X X X I5 to O5, 15 to O5,
16 to O6 16 to O6
1/00 to 1/00.h, 1/00 to 1/00.h,
L L X X L X /01 to 1/O1.h /01 to I/OL.h
GPIO 1/00.h to /00 1/00.h to 1/00
.hto s .nto )
L L X X H X I/OLh to 1/01 I/OL.h to 1/01
1/102 to 1/02.h, 1/102 to 1/02.h,
L L X X X L /03 to /03.h /03 to 1103.h
1/02.h to /02, 1/02.h to 1/102,
L L X X X H I/03.h to 1/03 I/03.h to 1/03
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Configuration 3 - Interfacing With 8-Bit MMC
VDD_HOST YDD_HOST AyDDSD
% 2LTIR 8L 718
g STITe 4T {T.
RL @ E4 al s 7 c
ACS.h —Rzrv\»a—:g /€S0 YCChB n
GH et yeeat [GL
A A A A a A a a A
T gg MODE® VCCB@ 2; DaT?:01 \'%" %"%;: N e "g
MODEL VCCBL g Ja Ja I= Ja Ja Ja Ja Ju
S |8 [@ |8 (8 |8 |8 |8 J
DATB. h B3|, q | |BZ__ DAT@ pate |~ [ 7 17 7T 7T S 9 Dat2
DATL.h AZ | o 2p|C6 DAt Dats o 1 DAT3/CS/CD
DAT2.h B2 |5 Jp|C7__ DAT2 DAT4 T
DAT3.h D2 | 4 8] 4p|DS_ mara cmo e B
DAT4.h I 8 op|E6  DAra DATS i e
DATS.h E2|¢n D oploe  mats o HUEE]
DAT6.h Fllon g op [ES__ DATe o 4 yDD
DAT?7.h F2gn 3 gp|CS  mat? cLK gt
CMD.h Cllgn O 9p1 B r l DATé 012 DATé
a 982 [EZ pnuy | o 6852
Ckeh _ Bllpg < 1ol RS i 013 DAT?
ClK=fuh__ C2ligpe D o2 (E6 DU Lale o 7 DaTa
REaE G310 5 118 D& py & Dart o 8 DATI
NnuE3 ] (2a 128 u\,\,% 014 GND
Fali3q 14B [F2 pnu
RS a
DATe-dir.h B4 | nip
DATL-dir.h A4 | spiR v
DAT2-dir.h [o7H P
DAT3-dir.h a3|anir anD 62
DATU-dir.h D3| =¢niR GND D4
DATU-dir.h El]7anir oD [E3
CMD-dir.h DL |apir aND |ES
v
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Table 9. 8-Bit MMC
PIN | PN | SISV TAME PIN FUNCTION N
(CONNECTION)

Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 CLK.h Clock signal from host Input
C1 9A CMD.h Command signal connected to host 110
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
El 78DIR DATU-dir.h Direction control for 7A/7B and 8A/8B. Connected to host. Input
F1 7A DAT6.h General-purpose 1/0. Referenced to Vca. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DAT1.h Data bit 2 connected to host. Referenced to Vca. 110
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
c2 | domz | ckih | eeors Loave unconnected finat et e OPHONALOn ] output
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A DATS5.h General-purpose 1/0. Referenced to Veca. 110
F2 8A DAT7.h General-purpose 1/0. Referenced to Vcca. 110
G2 5A DAT4.h General-purpose 1/0. Referenced to Veca. 110
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vca. 110
C3 Depopulated ball
D3 56DIR DATU-dir.h Direction control for 5A/5B and 6A/6B. Referenced to Vcca. Input
E3 GND GND Ground
F3 12A DNU Output pin not used in this mode. Do not use. Leave unconnected. Output
G3 11A (tie-low) Input pin not used in this mode. Tie to GND. Input
A4 2DIR DAT1-dir.h Direction control for 2A/2B connected to host Input
B4 1DIR DATO-dir.h Direction control for 1A/1B connected to host Input
C4 3DIR DAT2-dir.h Direction control for 3A/3B connected to host Input
D4 GND GND Ground
E4 cso TS0.n gg;_dasrgsz;\gre%r?nhl?listﬁéacﬁ(\:llii)ols\‘l\i i\évlk:)?/c.@ = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
G4 Cs1 (tie-low) Card select signal. For proper operation, tie to GND. Input
A5 | MODE1 (tie-low) MODE1, MODEO determine mode of operation (see Table 1). Input
B5 | MODEO (tie-high) Tie MODEQO to V¢ca. Tie MODEL to GND. Input
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to V. 110
E5 GND GND Ground
F5 7B DAT6 Data bit 6 connected to card. Referenced to V. 110
G5 8B DAT7 Data bit 7 connected to card. Referenced to V. 110
A6 10B1 CLK Clock signal connected to card Output
B6 9B1 CMD Command signal connected to card Output
C6 2B DAT1 Data bit 2 connected to card. Referenced to Vccpgo- 110
D6 11B DNU Output pin not used in this mode. Leave unconnected. Output
E6 10B2 DNU Output pin not used in this mode. Leave unconnected. Output
F6 5B DAT4 Data bit 4 connected to card. Referenced to V. 110
G6 6B DAT5 Data bit 5 connected to card. Referenced to V. 110
A7 Veero Veero B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to Vccpgo- 110
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Table 9. 8-Bit MMC (continued)
SIGNAL NAME
o e OR PIN FUNCTION Ry
) (CONNECTION)
c7 3B DAT2 Data bit 3 connected to card. Referenced to Vccpgo. 110
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/0O pin not used in this mode. Leave unconnected. 1/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
B-port supply voltage. Vccgy, powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B and 14B. Not
G7 | Vecs Veess used in this mode. Tie to GND. Power
CONFIGURATION 3 FUNCTION TABLE
(MODEO = H, MODEL1 =L, 8-BIT MMC)
INPUTS
SIGNAL ———— OPERATION
CS0O CS1 9DIR (1-4)DIR 56DIR 78DIR
Clock L X X X X X CLK.h to CLK, CLK to CLK-f.h
DATO.h, DAT1.h, DAT2.h, DAT3.h, DATO, DAT1, DAT2, and
H X X X X X DAT3 are Hi Z.
DAT4.h, DAT5.h, DAT6.h, DAT7.h, DAT4, DATS5, DAT6, and
X H X X X X DAT7 are Hi Z.
DATO to DATO.h,
DAT1 to DAT1.h,
DAT2 to DAT2.h,
DAT3 to DAT3.h,
L L X L L L DAT4 to DAT4.h,
Data DATS5 to DATS.h,
DAT6 to DAT6.h,
DAT7 to DAT7.h
DATO.h to DATO,
DAT1.h to DAT1,
DAT2.h to DAT2,
DAT3.h to DATS3,
L L X H H H DAT4.h to DAT4,
DAT5.h to DATS5,
DAT6.h to DATS,
DAT7.h to DAT7
H X X X X X CMD.h and CMD are Hi Z (isolation mode).
Command X X X X CMD to CMD.h
L X H X X X CMD.h to CMD

21



SN74AVCA406

MMC, SD CARD, Memory Stick, SmartMedia, AND xD-Picture Card
+/-15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615E-OCTOBER 2004—-REVISED MARCH 2005

{'f TEXAS
INSTRUMENTS

www.ti.com

Configuration 4 - Interfacing With SmartMedia or xD-Picture Card

A Side B Side
SmartMedia/
Veea Vees xD-Picture
Host )| AvcA6 ([ — Card
Table 10. SmartMedia or xD-Picture Card
PIN | PN | SISV TAME PIN FUNCTION N
(CONNECTION)
Al Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
Bl 10A1 RE.h Read enable connected to host Input
C1 9A CLE.h Command latch enable connected to host lfe}
D1 9DIR (tie-low) Input pin not used in this mode. Tie to GND. Input
El 78DIR 1/O-dir.h Data direction control from host Input
F1 7A 1/07.h Data I/O 7 connected to host. Referenced to Vcca. 110
Gl Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A 1/02.h Data 1/O 2 connected to host. Referenced to Vcca. 110
B2 3A 1/03.h Data 1/O 3 connected to host. Referenced to Vcca. 110
c2 10A2 BE-fn Sst?;inzral_bgz J:eudntz:%cnkn:eocre?}f rL]theLcjis\g/ijth OMAP processors. Use with other processors is Output
D2 4A 1/04.h Data 1/O 4 connected to host. Referenced to Vcca. /10
E2 6A 1/06.h Data 1/O 6 connected to host. Referenced to Vcca. /10
F2 8A 1/08.h Data 1/O 8 connected to host. Referenced to Vcca. /10
G2 5A 1/05.h Data I/0O 5 connected to host. Referenced to Vcca. /10
A3 4DIR 1/O-dir.h Data direction control connected to host Input
B3 1A 1/01.h Data 1/O 1 connected to host. Referenced to Vcca. /10
C3 Depopulated ball
D3 56DIR I/O-dir.h Data direction control connected to host Input
E3 GND GND Ground
F3 12A R/B.h Read/busy connected to host. Open-drain output. Output
G3 11A WP.h Write protect connected to host Input
A4 2DIR I/O-dir.h Data direction control connected to host Input
B4 1DIR I/O-dir.h Data direction control connected to host Input
C4 3DIR 1/O-dir.h Data direction control connected to host Input
D4 GND GND Ground
E4 CSo0 CE.h Chip enable from host Input
F4 13A WE.h Write enable from host Input
G4 Cs1 ALE.h Address latch enable connected to host Input
A5 | MODE1 (tie-high) . . . Input
— MODE1, MODEO determine mode of operation (see Table 1). Tie to Vcca.
B5 | MODEO (tie-high) Input
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Table 10. SmartMedia or xD-Picture Card (continued)

o e SONER M PIN FUNCTION Ry
(CONNECTION)
C5 GND GND Ground
D5 4B 1104 Data 1/O 4 connected to card. Referenced to V. 110
E5 GND GND Ground
F5 7B 1107 Data 1/O 7 connected to card. Referenced to Vccg. 110
G5 8B 1108 Data 1/O 8 connected to card. Referenced to V. 110
A6 10B1 RE Read enable connected to card Output
B6 9B1 CLE Command latch enable connected to card Output
Cc6 2B 1102 Data 1/O 2 connected to card. Referenced to Vcg. 110
D6 11B WP Write protect connected to card Output
E6 10B2 WE Write enable connected to card Output
F6 5B 1105 Data 1/0 5 connected to card. Referenced to Vccg. 110
G6 6B 1106 Data 1/O 6 connected to card. Referenced to Vccg. 110
A7 Veero Vces B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B /01 Data 1/0O 1 connected to card. Referenced to Vccg. 110
Cc7 3B 1103 Data 1/O 3 connected to card. Referenced to Vcg. 110
D7 12B R/B Read/busy connected to card Input
E7 9B2 ALE Address latch enable connected to host 110
F7 14B CE Chip enable connected to card Output
G7 Vees: Vces B-port supply voltage. Vccgy powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
CONFIGURATION 4 FUNCTION TABLE
(MODEO = H, MODEL1 = H, 8-BIT SmartMedia/xD-Picture Card)
SIGNAL ———— INPUTS OPERATION
CS0O CSl1 9DIR (1-4)DIR 56DIR 78DIR
Clock X X X X X X @.h toF_ -
L X X X X X RE.h to RE, RE to RE-f.h
H X X X X X All data 1/Os are Hi Z (isolation mode).
Data LX X X L L L 1/0(1-8) to 1/0(1-8).h
L X X H H H 1/0(1-8).h to 1/O(1-8)
Command X X X X X X CLE.h to CLE, ALE.h to ALE
Interrupt request X X X X X X CE.h to CE
Others X X X X X X Yélljér.]ht(i)s\gl: bﬁé%-?rgféttput)
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LOGIC DIAGRAMS (POSITIVE LOGIC)
CLK Path
CTRL(®
10A1 > TP & 10B1
CTRL®
: \L CTRL(®)
P@ 10B2
13A >—/

CTRL(®

CTRL(®

10A2

:

-

TP@

N

TP

>
<
<

(1) CTRL represents a decoded MODEO, MODEL1, CS0, and CS1 state.

(2) Translation point
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Data Path
DIR
1,2,3,4 IT
CTRL®) ::
A ™ [Tr@ | N B
(1,2,3,4) | 1 (1,2,3,4)
CTRL®)
DIR e
6,7, 2
Gt D[]
— D ;
(5,6,7,8)

7

CTRL®)

N
>

CTRLO®
NS
/
A \
(5,6,7,8) v

E
2 Y

TP()

(1) CTRL represents a decoded MODEO, MODE1, CS0, and CS1 state.

(2) Translation point
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CMD Path
9DIR 4D—‘— >
CTRL®) DC laS
CTRL(®) }
CTRL®) DC bk
9A ll> TPQ) I\ 9B1
CTRL® —
u TP® — 9B2
CTRL(@)
<
v
TP
e -
(1) CTRL represents a decoded MODEO, MODEZ1, CS0, and CS1 state.
(2) Translation point
WP and R/B Paths
11A ll> TP(2) ll> 11B
CTRL(
12A @ TP@) <} 128

(1) CTRL represents a decoded MODEO, MODEL1, CS0, and CS1 state.

(2) Translation point

(3) 12A is open drain in NAND (XD) mode and push-pull in other modes.
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IRQ and CEout Paths

- N\ o CTRL(®)
s DI:\Ll CTRLOD
6B > ‘- J @ 14B

(1) CTRL represents a decoded MODEO, MODE1, CS0, and CS1 state.
(2) Push-pullin NAND flash (XD) mode and open drain in other modes
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Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Vee Supply voltage range Veear Vees -0.5 4.6 \%
1/0 ports (A port) -0.5 Veea + 0.5
\ Input voltage range (@ 1/O ports (B port) -05 Veeg + 0.5 \Y
Control inputs -0.5 4.6
Vo xiolta_t_ge range applied to any outptg)in the A port -0.5 Veea 0.5 v
gh-impedance or power-off state B port 05 Veeg + 0.5
Vo ;/gtt:g)e(sr)ange applied to any output in the high or low | A POrt -0.5 Veea 0.5 v
B port -0.5 Vceg + 0.5
Ik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through Vcca, Veep, of GND +100 mA
N Package thermal impedance GQC/ZQC package 34| °C/wW
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

(3) The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.

(4) The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions @@®®

Vea Veeo MIN MAX | UNIT
Vcea  Supply voltage 1.4 Vces \%
Vceg  Supply voltage 1.4 3.6 \%
14Vt01.95V Vce % 0.65
Vig High-level input voltage All inputs® 1.95Vto 2.7V 1.7 \Y
27Vto3.6V 2
14Vt01.95V Vce % 0.35
Vi Low-level input voltage All inputs® 1.95Vto 2.7V 07| V
27Vto3.6V 0.8
V, Input voltage 0 Ve \%
Vo Output voltage Active state 0 Veeo \
3-state 0 Veco
14Vtol6V -1
. 1.65Vto 195V -2
loH High-level output current (A port) 23V1027V ) mA
3Vto36V -8
14Vtol6V
loL Low-level output current (A port) 165V 1.9V mA
23Vto27V
3Vto36V 8
14Vtol6V -2
lo High-level output current (B port) 165Vio1.95V - mA
23Vto27V -8
3Vto36V -16
14Vtol6V
loL Low-level output current (B port) 165Vio1.95V mA
23Vto27V 8
3Vto36V 16
AYAt  Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature -40 85| °C

(1) Vcc is the V¢ associated with the data input port.

(2) Vcco is the V¢ associated with the output port.

(3) Vccg must be greater than or equal to Vcpa, except when Veeg =0 V.

(4) 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,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

(5) All A-port I/Os and control inputs are powered by Vcca.
1B, 2B, 3B, 4B, 9B1, and 10B1 are powered by Vccgo-
5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B are powered by Vccps-
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Electrical Characteristics®®
over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS Veea Vees MIN TYP®  MAX| UNIT
lon = =100 LA 14V1t036V | 14V1t036V | Veeo—-02
lon = =1 MA 1.4V 1.4V 1.05
Vou (A port) lon = —2 MA V=V 1.65V 1.65V 1.2 \%
lon = —4 MA 23V 23V 1.75
loy = -8 MA 3V 3V 2.3
loL = 100 pA 14Vt036V | 14Vto36V 0.2
loL =1 mA 1.4V 1.4V 0.35
loL =2 MA V=V, 1.65V 1.65V 0.45
VoL (A port) \%
loL = 4 MA 23V 23V 0.55
loL = 8 MA 3V 3V 0.7
loL =2 mA Open-drain output (12A) 3V 3V 0.45
lon = =100 A 14V1t036V | 14V1t036V | Veeo—02
lon = —2 MA 1.4V 1.4V 1.05
Vou (B port) lon = —4 MA V=V 1.65V 1.65V 1.2 \%
lon = —8 MA 23V 23V 1.75
lon = —16 MA 3V 3V 2.3
loL = 100 pA 14Vto36V | 14Vto36V 0.2
loL =2 MA 1.4V 1.4V 0.35
loL = 4 MA V=V, 1.65V 1.65V 0.45
VoL (B port) \%
loL = 8 MA 23V 23V 0.55
loL = 16 mA 3V 3V 0.7
loL =2 mA Open-drain output (14B) 3V 3V 0.45
I Control inputs | V|, = Vcca or GND 14Vto3.6V 36V +2.5| pA
lo | 14B Vo = Veea 0to3.6V oV +10| pA
A or B ports Vo = Veeo OF See function table for 36V 36V +10
loz® GND, input states when pA
A port V,=V,yorV, |outputsare Hiz 36V ov +10
16V 1.6V 45
1.95V 1.95V 5
B B 1.95V oV 5
lcca V| =Vgg or GND, I =0 27V 27V e HA
36V oV 10
36V 36V 10
16V 1.6V 6.5
1.95V 1.95V 7
lccs V) = Vg of GND, I =0 195V ov 05 HA
2.7V 27V 7.5
36V oV 1
36V 36V 10

(1) Vcco is the V¢ associated with the output port.
(2) Vcc is the V¢ associated with the data input port.

(3) All typical values are at T = 25°C.

(4) For I/O ports, the parameter |oz includes the input leakage current.
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Electrical Characteristics (continued)

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

PARAMETER TEST CONDITIONS Veea Vees MIN TYP®  MAX| UNIT
Control inputs 35
Ci - V| = Vgep OF GND 1.8V 3V pF
Clock input 4
C, |14B Vg = Veeg of GND 1.8V 3V 17.5 pF
A port Vo =V, or GND 4.5
Co P 0~ “ceA 1.8V 3V PF
B port Vo = Vcep 0r GND 11
Output Slew Rates®
over recommended operating free-air temperature range (unless otherwise noted)
VCCA =18V
+0.15V,
PARAMETER FROM TO Veeg =3V UNIT
+0.3V
MIN MAX
t, 10% 90% 3@| ns
t; 90% 10% 3@ ns

(1) Values are characterized but not production tested.
(2) Using C_ =15 pF on the B side and C| = 7 pF on the A side. See derating curves for other load conditions.
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Switching Characteristics
Vceea = 1.5V £0.1V, over recommended operating free-air temperature range (see Eigure 1)
EROM T Veeg =18V | Veeg =25V | Veeg =3V | Veeg =33V
PARAMETER (INPOUT) (OUTIO:’UT) +0.15V +0.2V +0.3V +0.3V UNIT
MIN  MAX| MIN MAX| MIN MAX| MIN MAX
A B 1 7.7 1 4.9 1 4.7 1 4.4
B A 1 6.3 1 5 1 5 1 5
CLK.h or SCLK.h CLK.0 or SCLK.0 1 7.7 1 5 1 4.9 1 4.9
CLK.h or SCLK.h | CLK-f.h or SCLK-f.h 2 19 2 12 2 10 2 9.7
CMD.h CMD.0 1 7.1 1 4.1 1 3.9 1 3.6
thd CMD.h CMD.1 1 7 1 46 1 4.1 1 42| ns
CMD.0 CMD.h 1 6.2 1 4.9 1 4.8 1 47
CSo B 1 6 1 4.2 1 4.2 1 3.9
R/B R/B.h 1 5.7 1 4.8 1 4.7 1 48
WE WE.h 1 7.4 1 4.3 1 4.3 1 4.2
WP WP.h 1 6.6 1 45 1 4.4 1 4.3
DAT1.0 or DATAL.0 IRQ 1 4.8 1 3.3 1 33 1 3.3
DAT1.1 or DATAL.1 TRQ 1 4.9 1 3.4 1 3.3 1 3.3
ten DIR B 1 6.7 1 45 1 4.4 1 46| ns
DIR A 1 103 1 9.6 1 9.6 1 9.5
R/B R/B.h (open drain) 1 5.9 1 5.4 1 5.4 1 5.4
DAT1.0 or DATAL.0 RQ 1 6.7 1 4.9 1 55 1 55
DAT1.1 or DATAL.1 TRQ 1 6.5 1 4.7 1 5.4 1 5.4
tais DIR B 1 6.9 1 6.4 1 6.4 1 6.3| ns
DIR A 1 5.3 1 5.3 1 5.3 1 5.2
R/B R/B.h (open drain) 1 169 1 174 1 5.3 1 41
Maximum Frequency and Output Skew
Veea = 1.5V £ 0.1V, over recommended operating free-air temperature range (see W)
Veeg =3V | Veeg =33V
PARAMETER (E\IRP%'\% (ouTTgUT) %03V Fo3v UNIT
MIN  MAX| MIN MAX
Clock A B 52 52
B A 52 52
fmax A B 26 26 Mz
Data
B A 26 26
tsk(o) A B 15 15 ns
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Switching Characteristics
Vceea = 1.8V £0.15 V, over recommended operating free-air temperature range (see m)

EROM . Ve = 1.8V | Veeg =25V | Veeg =3V | Veeg =3.3V
PARAMETER (INPOUT) (OUT'?,UT) +0.15V +02V +0.3V +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
A B 1 7.5 1 4.6 1 4.1 1 3.7
B A 1 4.6 1 4.2 1 4.1 1 4
CLK.h or SCLK.h CLK.0 or SCLK.O 1 8 1 4.8 1 4.3 1 4.2
CLK.h or SCLK.h CLK-f.h or SCLK-f.h 2 17.9 2 9.4 2 8.7 2 8.3
CMD.h CMD.O 1 7.4 1 3.7 1 3.3 1 3.3
thd CMD.h CMD.1 1 6.2 1 4.4 1 3.7 1 3.5 ns
CMD.0 CMD.h 1 4.5 1 4 1 3.8 1 3.8
CS0 B 1 6.6 1 4 1 4 1 3.8
R/B R/B.h 1 4.4 1 4 1 3.8 1 3.8
WE WE.h 1 7.3 1 3.9 1 3.8 1 3.7
WP WP.h 1 5.6 1 4 1 3.6 1 3.8
DAT1.0 or DATA1.0 IRQ 1 5 1 3.3 1 3.3 1 3.3
DAT1.1 or DATAL1.1 IRQ 1 4.6 1 3.1 1 3.1 1 3.1
ten DIR B 1 64 1 38 1 36 1 36| ns
DIR A 1 7.7 1 6.9 1 6.9 1 6.9
R/B R/B.h (open drain) 1 4.4 1 4.1 1 4.1 1 4.1
DAT1.0 or DATA1.0 IRQ 1 6.5 1 4.8 1 5.5 1 5.5
DAT1.1 or DATAL1.1 IRQ 1 6.6 1 4.8 1 5.3 1 5.3
tgis DIR B 1 63 1 54 1 57 1 57| ns
DIR A 1 5.2 1 5.3 1 5.2 1 5.2
R/B R/B.h (open drain) 1 159 1 195 1 5.6 1 3.8
Maximum Frequency and Output Skew
Veea = 1.8V £0.15 V, over recommended operating free-air temperature range (see w)
Veeg =3V | Veeg =33V
PARAMETER (E\IRP%'\% (ouTTgUT) %03V Fo3v UNIT
MIN  MAX MIN  MAX
Clock A B 52 52
B A 52 52
fmax A B 26 26 Mz
Data
B A 26 26
tok(o) A B 0.8 08| ns
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Switching Characteristics
Vceea = 2.5V £0.2V, over recommended operating free-air temperature range (see M)

Vecg =25V V =3V \ =33V
PARAMETER (::NRPCEJ'\'/II') (OU-'I;'ICgUT) CCiBO.Z \ CiCS.S \ CCiBO.3 \ UNIT

MIN  MAX| MIN MAX MIN  MAX
A B 1 4 1 34 1 3.1
B A 1 3.7 1 35 1 3.6
CLK.h or SCLK.h CLK.O or SCLK.0 1 3.9 1 35 1 35
CLK.h or SCLK.h CLK-f.h or SCLK-f.h 2 8.3 2 7.3 2 7
CMD.h CMD.O 1 3.2 1 31 1 2.7

tod CMD.h CMD.1 1 3.6 1 3 1 2.8 ns
CMD.0 CMD.h 1 3 1 3 1 3
CSo B 1 4.2 1 3.7 1 3.3
R/B R/B.h 1 3.1 1 3 1 2.9
WE WE.h 1 3.6 1 34 1 3
WP WP.h 1 35 1 31 1 2.9
DAT1.0 or DATA1.0 RQ 1 3.3 1 3.3 1 3.2
DAT1.1 or DATA1.1 RQ 1 3.6 1 34 1 3.2

ten DIR B 1 4.7 1 4.4 1 3.6 ns
DIR A 1 5.3 1 5.3 1 5.1
R/B R/B.h (open drain) 1 3.2 1 3.1 1 3
DAT1.0 or DATA1.0 RQ 1 7.2 1 5.4 1 5.4
DAT1.1 or DATA1.1 RQ 1 7 1 5.4 1 5.4

tyis DIR B 1 4.5 1 5.1 1 5.1 ns
DIR A 1 3.7 1 3.7 1 3.7
R/B R/B.h (open drain) 1 3.2 1 3.9 1 3.9

Maximum Frequency and Output Skew
Veea = 2.5V 0.2V, over recommended operating free-air temperature range (see W)

VCCB =3V VCCB =33V

FROM TO +03V +0.3V
PARAMETER (INPUT) (OUTPUT) Sy Y UNIT
A B 52 52
Clock
. B A 52 52 Mk
z
max A B 26 26
Data
B A 26 26
tsk(o) A B 0.7 0.7 ns
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Switching Characteristics

Vceea = 3.3V £0.3V, over recommended operating free-air temperature range (see M)

FROM T Vees =33V
PARAMETER (INP%T) (OUTCF),UT) 03V UNIT
MIN  MAX
A B 1 29
B A 1 3.8
CLK.h or SCLK.h CLK.0 or SCLK.0 1 3.3
CLK.h or SCLK.h CLK-f.h or SCLK-f.h 2 6.1
CMD.h CMD.O 1 2.7
thd CMD.h CMD.1 1 2.7 ns
CMD.O CMD.h 1 2.6
Cs0 B 1 3.7
R/B R/B.h 1 2.5
WE WE.h 1 3
WP WP.h 1 2.8
DAT1.0 or DATA1.0 IRQ 1 3.2
DAT1.1 or DATA1.1 IRQ 1 3.2
ten DIR B 1 37| ns
DIR A 1 4.7
R/B R/B.h (open drain) 1 4.9
DAT1.0 or DATA1.0 RQ 1 5.3
DAT1.1 or DATA1.1 IRQ 1 5.2
tais DIR B 1 5| ns
DIR A 1 4.7
R/B R/B.h (open drain) 1 6
Maximum Frequency and Output Skew
Veea = 3.3V £0.3V, over recommended operating free-air temperature range (see W)
FROM T Vees =33V
PARAMETER (INP?JT) (OUTIODUT) t03V UNIT
MIN  MAX
Clock A B >2
B A 52
frnax A B %6 MHz
Data
B A 26
tsk(o) A B 0.7 ns
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Operating Characteristics

Veea = 1.8V, Vg =3V, T, = 25°C

PARAMETER TEST CONDITIONS TYP| UNIT

Power dissipation capacitance per transceiver, Outputs enabled 9
A-port input, B-port output Outputs disabled 0.1

Cpan C_=0,f=10 MHz pF
Power dissipation capacitance per transceiver, Outputs enabled 16
B-port input, A-port output Outputs disabled 7.5
Power dissipation capacitance per transceiver, Outputs enabled 16.5
A-port input, B-port output Outputs disabled 0.1

Cpdgo C_L=0,f=10 MHz pF
Power dissipation capacitance per transceiver, Outputs enabled 4
B-port input, A-port output Outputs disabled 2
Power dissipation capacitance per transceiver, Outputs enabled 18
A-port input, B-port output Outputs disabled 0.1

Cpds1 C_L=0,f=10 MHz pF
Power dissipation capacitance per transceiver, Outputs enabled 6
B-port input, A-port output Outputs disabled 3
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From Output
[Wnder Test

(see Note A)

| ——— Von
Output Vcco/Z Vcco/z

PARAMETER MEASUREMENT INFORMATION

2 xV
o cco

R Sl/< O Open
GND
RL

LOAD CIRCUIT

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

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 2(1 V/ns.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpz are the same as ty;s.

tpzL and tpzy are the same as tgp,.

tpLH and tppy are the same as tpg.

Vg is the V¢ associated with the input port.
Vceo is the Ve associated with the output port.

—ITOMmMOO

TEST S1
tpd Open
tpLzltezL 2xVceo
tpHz/tpzH GND
tp z/tpz (OD) 2xVceo
Veeo CL RL Vip
1.5v+0.1V 15 pF 2 kQ 0.1V
1.8V +0.15V 15 pF 2 kQ 0.15V
25VvV+02V 15 pF 2 kQ 0.15V
3.3V+03V 15 pF 2 kQ 0.3V
Output
Control
(low-level

enabling)

Output
Waveform 1
Slat2xVcceo
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74AVCA406DGGR ACTIVE TSSOP DGG 48 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
SN74AVCA406GQCR ACTIVE VFBGA GQC 48 2500 None Call TI Level-3-260C-168 HR
SN74AVCA406ZQCR ACTIVE BGA Ml ZQC 48 2500 Pb-Free Call Tl Level-1-260C-UNLIM
CROSTA (RoHS)
R JUNI
OR

@ 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.

@ Eco Plan - May not be currently available - please check http://www.ti.com/productcontent for the latest availability information and additional
product content details.

None: Not yet available Lead (Pb-Free).

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoOHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean "Pb-Free" and in addition, uses package materials that do not contain halogens,
including bromine (Br) or antimony (Sb) above 0.1% of total product weight.

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDECindustry standard classifications, and peak solder
temperature.

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 TI 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 TI
to Customer on an annual basis.
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MECHANICAL DATA

ZQC (S—PBGA—N43) PLASTIC BALL GRID ARRAY
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Al linear dimensions are in millimeters.
This drawing is subject to change without notice.

NOTES: A
B.
C. MicroStar Junior™ BGA configuration
D
E

Falls within JEDEC MO-225
This package is lead—free.

MicroStar Junior is a trademark of Texas Instruments.
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MECHANICAL DATA

MPLGO008D — APRIL 2000 — REVISED FEBRUARY 2002

GQC (S-PBGA-N48) PLASTIC BALL GRID ARRAY
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NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.
MicroStar Junior 0 BGA configuration

Falls within JEDEC MO-225
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MicroStar Junior is a trademark of Texas Instruments.
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MECHANICAL DATA

MTSS003D — JANUARY 1995 — REVISED JANUARY 1998

DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
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NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153

OOow

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

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

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2005, Texas Instruments Incorporated
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