SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

® Transceiver for Memory Card Interface ® ESD Protection for Card-Side Pins (B Port)
[MultiMediaCard (MMC), Secure Digital - +15 kV (12 kV on Pin 14B) - IEC
(SD), Memory Stick ™ Compliant Products, 61000-4-2 ESD, Air Gap Discharge
SmartMedia Card, and xD-Picture Card ™] - +8 kV - IEC 61000-4-2 ESD, Contact

® Configurable I/0 Switching Levels With Discharge
Dual-Supply Pins Operating Over Full 1.4-V ® ESD Protection for A-Port Pins (Tested Per
to 3.6-V Power-Supply Range JESD 22) Exceeds:

® For Low Power Operation, A Ports Are - 2000V Human-Body Model (A114-B)
Placed in High-Impedance State When - 1000-V Charged-Device Model (C101)

Card-Side Supply Voltage Is Switched Off

® | atch-Up Performance Exceeds 100 mA Per

JESD 78, Class Il

description/ordering information

The SN74AVCA406 is a transceiver for interfacing microprocessors with MultiMediaCards (MMCs), 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 Vccpo and Veepi- Veca Voo and Vecpi can 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 Vccgo and Vecpy 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 MODEL) 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

ORDERABLE TOP-SIDE
+
A PACKAGE PART NUMBER MARKING
-40°C to 85°C VFBGA - GQC | Tape and reel | SN74AVCA406GQCR WM406

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

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 propertry of their respective owners.

PRODUCTION DATA information is current as of publication date.

Copyright © 2004, Texas Instruments Incorporated
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GQC PACKAGE
(TOP VIEW)
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device operation

The A port is designed to track Vcca- Veca accepts any supply voltage from 1.4 V to 3.6 V. The B port is designed
to track Veego and Veep1- Veceo and Vecp can accept any supply voltage from 1.4 V to 3.6 V, however, Vcecpgo,
V1. or both must be greater than or equal to Ve during normal operation. If Voo 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 MODEDO,
MODE1, CS0, 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.

terminal assignments

1 2 3 4 5 6 7
A |l Veea 2A 4DIR 2DIR MODE1 10B1 VCCRO
B 10A1 3A 1A 1DIR MODEO 9B1 1B
c 9A 10A2 3DIR GND 2B 3B
D 9DIR aA 56DIR GND 4B 11B 12B
E | 78DIR 6A GND €SO0 GND 10B2 9B2
F 7A 8A 12A 13A 7B 5B 14B
G| Vcea 5A 11A Cs1 8B 6B VceeBl

Vcea powers all A-port I/0s and control inputs.
Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1.

VccBa powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B.

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 1 SmartMedia/xD-Picture Card
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

configuration 1a — interfacing with SD or SDIO card
(SD mode or SD 4-bit mode)
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
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Table 2. SD or SDIO Card

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
Al Vcca Vcea 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 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) 1/0 pin not used in this mode. Tie to GND. 110
Gl Vcca Vcca 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 Vcca. lfe}
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vcca. lfe}
c2 | aome [ cucn | ot ionom o emyononiing e e OWAP ocesor. Optonion | g
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A (tie-low) 1/0 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
G2 5A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie 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
Ad 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
A i
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 Vcca for proper operation. Input
A5 MODEL1 (tie-low) Input
- VIODEO (tie-tow) MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode. nput
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to VccRo- lfe}
E5 GND GND Ground
F5 7B DNU 1/0 pin not used in this mode. Leave unconnected. 1/0
G5 8B DNU 1/0 pin not used in this mode. Leave unconnected. 1/0
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 VccpBo- lfe}
I
b TEXAS
4 POST o!FIEESB;E ggi.MDE_ANS,"IrEis 75265




SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
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Table 2. SD or SDIO Card (Continued)

PIN | i SO PIN FUNCTION PN
(CONNECTION)
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. 1/0
G6 6B DNU 1/O pin not used in this mode. Leave unconnected. 110
A7 VceBo VceBo 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 Vccpo- 1/0
Cc7 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. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 VeeBL (tie-low) S;Z?jritns?hr?slé\ézlfg_?é :gcgﬁé.powers 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)
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MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
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Table 3. SD Card or MMC

PIN | i SO PIN FUNCTION PN
(CONNECTION)
Al Vcca Vceca A-port supply voltage. Vcca powers all A-port I/0Os 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 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) I/0 pin not used in this mode. Tie to GND. 110
G1 Vcca Vceca A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
B2 3A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
c2 | 10m | cutn | e Loave uncomnected fnotused Lo OPIONSIEN ] output
D2 4A (tie-low) 1/O 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. 110
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
G2 5A (tie-low) I/0 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 DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to VccA. Input
E3 GND GND Ground
F3 12A DNU Qutput 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. Not used in this mode. Tie to VccAa. Input
B4 1DIR DATO-dir.h Direction control for 1A/1B Input
C4 3DIR (tie-high) Direction control for 3A/3B. Not used in this mode. Tie to VccA. Input
D4 GND GND Ground
E4 o) TSon aCra;r(;i)IZ(zleegtirf]roHrinzr.]ost. Active low. When CS0 = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and 9B1 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 Vcca. Input
A5 MODE1 (tie-low) Input
B5 MODED (tie-low) MODEL1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode. 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. 1/0
G5 8B DNU I/0 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. 1/0
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/O pin not used in this mode. Leave unconnected. 110
I
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+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
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Table 3. SD Card or MMC (Continued)

used in this mode. Tie to GND.

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
G6 6B DNU 1/0 pin not used in this mode. Leave unconnected. 1/0
A7 VceBo VceBo B-port supply voltage. Vccpo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to VccBo. lfe}
C7 3B DNU 1/0 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 DNU 1/0 pin not used in this mode. Leave unconnected. /10
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 VeeBL (tie-low) B-port supply voltage. Vccpy powers 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

(SPI mode)
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Table 4. SD/SDIO Card or MMC

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
Al Vcca Vcea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 SCLK.h Serial clock signal from host Input
c1 9A Dih ;(:ij?'l data in (master out slave in) connected to host. Connect 9DIR to Vcca to make 9A an 1o
D1 9DIR (tie-high) Direction control for 9A/9B. Tie high to make 9A an input and 9B an output. Input
E1l 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to Vcca. Input
F1 7A (tie-low) 1/0 pin not used in this mode. Tie to GND. 1/0
Gl Vcca Vcea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A CS.h Card select connected to host. Connect 2DIR to Vcca to make 2A an input. lfe}
B2 3A (tie-low) 1/0 pin not used in this mode. Tie to GND. 1/0
Cc2 10A2 DNU Clock feedback to host. Not used in this mode. Leave unconnected. Output
D2 4A (tie-low) 1/0 pin not used in this mode. Tie to GND. 1/0
E2 6A (tie-low) 1/0 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
G2 5A (tie-low) 1/0 pin not used in this mode. Tie to GND. /10
A3 4DIR (tie-high) Direction control for 4A/4B. Not used in this mode. Tie to VccA.- Input
B3 1A DO.h fstrri)eltjlt.data out (master in slave out) connected to host. Connect 1DIR to GND to make 1A an 1o
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie 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 (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
C4 3DIR (tie-high) Direction control for 3A/3B. Not used in this mode. Tie to Vcca. Input
D4 GND GND Ground
E4 Cso (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 VccA. Input
A5 MODE1 (tie-low) Input
B5 MODEO (tie-low) MODEZ1, MODEDO determine mode of operation (see Table 1). Tie to GND in this mode. Input
C5 GND GND Ground
D5 4B DNU Card select connected to card. Connect 2DIR to Vcca to make 2B an output. lfe}
E5 GND GND Ground
F5 7B DNU 1/0 pin not used in this mode. Leave unconnected. 1/0
G5 8B DNU 1/0 pin not used in this mode. Leave unconnected. I/0
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 1/0 pin not used in this mode. Leave unconnected. 1/0
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 1/0 pin not used in this mode. Leave unconnected. 1/0
I
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Table 4. SD/SDIO Card or MMC (Continued)

PIN | i SO PIN FUNCTION PN
(CONNECTION)
G6 6B DNU I/0 pin not used in this mode. Leave unconnected. 110
A7 VceBo VceBo B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
87 1B DO ;Zﬂil data out (master in slave out) connected to host. Connect 1DIR to GND to make 1B an /o
Cc7 3B DNU I/O 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 I/0 pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 VeeBL (tie-low) S;zgritns?hr?slé\ézfi?é :gcgﬁé.powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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SN74AVCA406

MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™

+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

configuration 1d — interfacing with SDIO card in slot 0 and SD card (4-bit mode) in slot 1
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

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

PIN | i SO PIN FUNCTION PN
(CONNECTION)
Al Vcca Vceca A-port supply voltage. Vcca powers all A-port I/0Os 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 VccA. Input
F1 7A (tie-low) I/0 pin not used in this mode. Tie to GND. 110
G1 Vcca Vceca 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 Vcca. lfe}
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vcca. 110
c2 | 10m | cutn | e Loave uncomnected fnotused Lo OPIONSIEN ] output
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
G2 5A (tie-low) I/0 pin not used in this mode. Tie to GND. 110
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to VccA. Input
E3 GND GND Ground
F3 12A DNU Qutput 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
Ad 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 o) TSon acgr?);ifgti:oHTzhfgaﬁggf iI;)\Ilz.vyhen Cs0 = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and 9B1 Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
ca Ca1 Csin gg;dasrglzféggczjr?nhg?ti'ﬁgzr:g/ié%v; i\;\lﬂz\: CS1 = high, 5A, 6A, 7A, 8A, 5B, 6B, 7B, 8B, 7B, and Input
A5 MODE1 (tie-low) Input
B5 MODED (tie-low) MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode. Input
C5 GND GND Ground
D5 4B DAT3.0 Data bit 4 connected to card in slot 0. Referenced to VccBo- lfe}
E5 GND GND Ground
F5 7B DAT2.1 Data bit 3 connected to card in slot 1. Referenced to Vccpy. 1/0
G5 8B DAT3.1 Data bit 4 connected to card in slot 1. Referenced to Vccpa1. 110
A6 10B1 CLK.0 Clock signal connected to card in slot 0 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 VccpBo- 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
I
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

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

PIN | PN SOTETANE PIN FUNCTION N
(CONNECTION)
F6 5B DATO.1 Data bit 1 connected to card in slot 1. Referenced to VccpB1. lfe}
G6 6B DAT1.1 Data bit 2 connected to card in slot 1. Referenced to Vccp1. lfe}
A7 VccBo VceBo B-port supply voltage. VCCBO powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO0.0 Data bit 1 connected to card in slot 0. Referenced to VccpBo. lfe}
Cc7 3B DAT2.0 Data bit 3 connected to card in slot 0. Referenced to VccBo. 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 1/0
F7 14B /IRQ.h Open-drain interrupt output for dual SDIO cards configuration. DAT1 is the input for interrupt. Output
G7 VceBl VceBl B-port supply voltage. Vccp1 powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

configuration 1e — alternate method of interfacing with SD/SDIO card
(SD mode or SD 4-bit mode)
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R8\\n8 F2lan E ap 163 DAT3, 3 ysst
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DATL-dir.h A4 lopiR O 14 wp ¢Physical)
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‘9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 15



SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

Table 6. Alternate SD/SDIO Card

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
Al Vcca Vcea 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 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) 1/0 pin not used in this mode. Tie to GND. 110
Gl Vcca Vcca 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 Vcca. lfe}
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vcca. lfe}
c2 | aome [ cucn | ot ionom o emyononiing e e OWAP ocesor. Optonion | g
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A (tie-low) 1/0 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
G2 5A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie 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
Ad 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 (tie-high) Card select signal. Not used in this mode. Tie to Vcca for proper operation. Input
F4 13A (tie-low) Input pin not used in this mode. Tie to GND. Input
A e
A5 MODEL1 (tie-low) Input
- VIODEO (tie-tow) MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode. nput
C5 GND GND Ground
D5 4B DNU 1/0 pin not used in this mode. Leave unconnected. /10
E5 GND GND Ground
F5 7B DAT2 Data bit 3 connected to card. Referenced to VccB1. 110
G5 8B DAT3 Data bit 4 connected to card. Referenced to Vccp1. 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 1/0 pin not used in this mode. Leave unconnected. 1/0
I
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

Table 6. Alternate SD/SDIO Card (Continued)

PIN | i SO PIN FUNCTION PN
(CONNECTION)

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 Vccp1. lfe}
G6 6B DAT1 Data bit 2 connected to card. Referenced to VccB1. lfe}
A7 VCeRO (tie-low) Ei-:?gtémjp.ly voltage. Vccro powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Not used in this mode. Power
B7 1B DNU I/0 pin not used in this mode. Leave unconnected. 110
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 VceBl VceBl B-port supply voltage. Vccpi powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

configuration 1f — interfacing with Memory Stick
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

Table 7. Memory Stick

PIN | i SO PIN FUNCTION PN
(CONNECTION)
Al Vcca Vceca A-port supply voltage. Vcca powers all A-port I/0Os 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
E1l 78DIR (tie-high) Direction control for 7A/7B and 8A/8B. Not used in this mode. Tie to VccA.- Input
F1 A (tie-low) I/0 pin not used in this mode. Tie to GND. 110
Gl Vcca Vcea A-port supply voltage. Vcca powers all A-port 1/0Os and control inputs. Power
A2 2A DATA1.h Data bit 2 connected to host. Referenced to Vcca. lfe}
B2 3A DATA2.h Data bit 3 connected to host. Referenced to Vcca. lfe}
c2 | o [ scucn | Goctemtack ionon o emanonng e sedin OWAP pocesors 0ponlon | g
D2 4A DATA3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. 110
G2 5A (tie-low) I/0 pin not used in this mode. Tie to GND. 110
A3 4DIR DATU-dir.h Direction control for 4A/4B Input
B3 1A DATAO.h Data bit 1 connected to host. Referenced to Vcca. 110
C3 Depopulated ball
D3 56DIR (tie-high) Direction control for 5A/5B and 6A/6B. Not used in this mode. Tie to VccA. Input
E3 GND GND Ground
F3 12A DNU Qutput 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
Ad 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
A e e L
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 Vcca for proper operation. Input
A5 MODE1 (tie-low) Input
- VODEO (tie-tow) MODE1, MODEO determine mode of operation (see Table 1). Tie to GND in this mode. —
C5 GND GND Ground
D5 4B DATA3 Data bit 4 connected to card. Referenced to Vccpo. 110
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. 1/0
G5 8B DNU 1/O 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 DATA1 Data bit 2 connected to card. Referenced to VccpBo- 110
I
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

Table 7. Memory Stick (Continued)

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
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 1/0 pin not used in this mode. Leave unconnected. 1/0
G6 6B DNU 1/0 pin not used in this mode. Leave unconnected. 1/0
A7 VceBo VceBo B-port supply voltage. Vccpo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATAO Data bit 1 connected to card. Referenced to Vccpp- 110
Cc7 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 1/0 pin not used in this mode. Leave unconnected. 1/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 VeeBL (tie-low) S:;zritnstjhpiglé\ézzé%?é X)CCENBélpowers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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SN74AVCA406
MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

CONFIGURATION 1 FUNCTION TABLE
(MODEO = L, MODE1 = L)

INPUTS OPERATION
SIGNAL | — — Memory Stick/
CsSo Cs1 9DIR (1-4)DIR MMC/SD Memory Stick PRO
H H X 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 SCLK.h to SCLK.0 and
CLK.1, CLK.0 to CLK-f.h SCLK.1, 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.hto CLK.1, SCLK.h to SCLK.1,
H L X X CLK.1 to CLK-f.h, SCLK.1 to SCLK-f.h,
CLK.0 forced low SCLK.0 forced low
H H X X All data I/Os are Hi Z (isolation mode). All data I/Os are Hi Z (isolation mode).
DATO0.0 and DATO0.1 to DATO.h, DATAO0.0 and DATAO.1 to DATAOQ.h,
Lt Lt X L DAT1.0 and DAT1.1 to DAT1.h, DATAL.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 DATAS3.0 and DATA3.1 to DATA3.h
DATO.h to DATO0.0 and to DATO.1, DATAO.h to DATA0.0 and to DATAO.1,
Lt Lt 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, DATA2.h to DATA2.0 and to DATA2.1,
DAT3.h to DAT3.0 and to DAT3.1 DATAS.h to DATA3.0 and to DATA3.1
DATO0.0 to DATO.h, DATAO.0 to DATAQ.h,
L H X L DAT1.0 to DAT1.h, DATAL.0 to DATAL.h,
DAT2.0 to DAT2.h, DATA2.0 to DATA2.h,
Data DAT3.0 to DAT3.h DATAS3.0 to DATA3.h
DATO.h to DATO.0, DATAOQ.h to DATAO.0,
L H X H DAT1.h to DAT1.0, DATAL.h to DATAL.0,
DAT2.h to DAT2.0, DATA2.h to DATA2.0,
DAT3.h to DAT3.0 DATAS.h to DATA3.0
DATO.1 to DATO.h, DATAO.1 to DATAOQ.h,
H L X L DAT1.1 to DAT1.h, DATAL.1 to DATAL.h,
DAT2.1 to DAT2.h, DATA2.1 to DATA2.h,
DAT3.1 to DAT3.h DATAS.1 to DATA3.h
DATO.h to DATO.1, DATAO.h to DATAO.1,
H L X H DAT1.h to DAT1.1, DATAL.h to DATAL.1,
DAT2.h to DAT2.1, DATA2.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
H H X X - } ) .
(isolation mode). (isolation mode).
L L H X CMD.h to CMD.0 and CMD.1 BS.hto BS.0 and BS.1
L L L X CMD.0 and CMD.1 to CMD.h BS.0 and BS.1to BS.h
Command ™= H H X CMD.h to CMD.0 BS.h to BS.0
L H L X CMD.0 to CMD.h BS.0to BS.h
H L H X CMD.h to CMD.1 BS.hto BS.1
H L L X CMD.1 to CMD.h BS.1to BS.h

T Broadcast mode in which the host writes to or reads from both cards in parallel
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SN74AVCA406

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

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

CONFIGURATION 1 FUNCTION TABLE (continued)
(MODEO = L, MODE1 = L)

INPUTS OPERATION
SIGNAL —_— — Memory Stick/
CS0O CS1 9DIR  (1-4)DIR MMC/SD Memory Stick PRO
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.
DAT1.1 to IRQ. DATAL.1 to IRQ.
L H X X - . —_ .
Interrupt request IRQ is an open-drain output. IRQ is an open-drain output.
H . X X DAT1.0 to IRQ. DATAL.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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MMC, SD CARD, Memory Stick™, SmartMedia, AND xD-Picture Card™
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER

SCES615B — OCTOBER 2004 — REVISED DECEMBER 2004

configuration 2 — interfacing with SD/SDIO card and using GPIOs for level shifting

#C88.h

DAaTa. h
DATL.h
DATZ.h
DAT3.h
[#0_@.h
[#0_1.h
[-0_2.h
[-0.3.h
CMD.h

CLK.h
CLK=f.h

[4.h
05.h
[6.h

DAT@-dir.h
DAT1-dir.h
DAT2-dir.h
DAT3-dir.h
[#0@1-dir.h
[~023-dir.h
CMD-dir.h

YDD_HOST
RrR9

LDIR
2DIR
3DIR
4DIR
S6DIR
78DIR
SDIR

SN74AYCA406GRC

GMND
GMND
CGND
GND

vooso

R18

jﬁ
1

R7

]

o
NP U A W~ D

03]

D4

E3

ES

pata
DAT3-CS-CD

CHD

Vss51

VoD

CLK

vss2

DaT@

DAT1

18 WP CD ¢Pysical)
Il co ¢Physical)
L2 gnD

13 gnp

L4 P (Physical)

o
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Table 8. SD/SDIO Card Using GPIOs for Level Shifting

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
Al Vcca Vcea 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 1/0
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 Vcca if unused. Input
F1 A 1/02.h General-purpose 1/0. Referenced to V. Tie to Vcoca or GND if unused. 110
Gl Vcca Vcca 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 Vcca. lfe}
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vcca. lfe}
c2 | aome [ cucn | ot ionom o emyononiing e e OWAP ocesor. Optonion | g
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A 1/01.h General-purpose /0. Referenced to Vcca. Tie to Voca or GND if unused. 110
F2 8A 1/03.h General-purpose /0. Referenced to Vcca. Tie to Vo or GND if unused. 110
G2 5A 1/00.h General-purpose /0. Referenced to Vcca. Tie to Voca or GND if unused. lfe}
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
C3 Depopulated ball
D3 56DIR 1/001-dir.h Direction control for 5A/5B and 6A/6B. Referenced to Vcca. Tie to Voca if unused. Input
E3 GND GND Ground
F3 12A 05.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
Ad 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 o) Tsoh gr?édlzi{gc;rféo;azgzti.nAliEi\éealr?év.l\éVé\f?sﬁ = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, 9A, 9B, Input
F4 13A 16.h General-purpose input connected to host. Referenced to VccAa. Input
G4 Cs1 (tie-low) Card select. Tie to GND for proper operation. Input
A5 | MODE1 (tie-low) MODEL, MODEO determine mode of operation (see Table 1). Tie MODEO to Vcca. Tie Input
B5 | MODEO (tie-high) MODET1 to GND. Input
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to VccRo- lfe}
E5 GND GND Ground
F5 7B 1102 General-purpose 1/O. Referenced to VccB1- 110
G5 8B 1/03 General-purpose 1/O. Referenced to VccB1- 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 VccpBo- lfe}
l
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Table 8. SD/SDIO Card Using GPIOs for Level Shifting (Continued)

PIN | i SO PIN FUNCTION L
(CONNECTION)
D6 11B 04 General-purpose output. Referenced to Vccp1. Output
E6 10B2 06 General-purpose output. Referenced to Vccp1- Output
F6 5B 1/00 General-purpose |/0. Referenced to VccBa1. lfe}
G6 6B /01 General-purpose |/0. Referenced to VccB1. lfe}
A7 VceBo VceBo 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 Vccpo- 1/0
Cc7 3B DAT2 Data bit 3 connected to card. Referenced to VCccRo- 110
D7 12B 15 General-purpose Input. Referenced to Vccp1. 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 VceBl VceBl B-port supply voltage. Vccpg1 powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
I
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CONFIGURATION 2 FUNCTION TABLE

(MODEO = H, MODEL1 = L)

INPUTS OPERATION
SIGNAL | — — Memory Stick/
CsSo0 Cs1 9DIR (1-4)DIR 56DIR 78DIR MMC/SD Memory Stick PRO
CLK forced low, SCLK forced low,
H o H X X X X CLK-f.h forced Hi Z SCLK-f.h forced Hi Z
Clock
L L X X X X CLK.h to CLK, SCLK.h to SCLK,
CLK to CLK-f.h SCLK to SCLK-f.h
H H X X X X A_II dat‘a 1/Os are Hi Z A_II dat_a 1/0s are Hi Z
(isolation mode). (isolation mode).
DATO to DATO.h, DATAO to DATAO.h,
L L X L X X DAT1 to DAT1.h, DATA1 to DATAL.h,
Data DAT2 to DAT2.h, DATA2 to DATAZ2.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, DATA1.h to DATA1,
DAT2.h to DAT2, DATA2.h to DATA2,
DAT3.h to DAT3 DATA3.h to DATA3
H H X X X X C_MD.h and CMD are Hi Z B_S.h e_md BS are Hi Z
(isolation mode). (isolation mode).
Command L 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 15 to O5, 15 to O5,
16 to O6 16 to O6
1/00 to 1/00.h, 1/00 to 1/00.h,
Lt X X L X /01 to /O1.h 01 to /O1.h
GPIO
L L X X H X 1/00.h to 1/00, 1/00.h to 1/00,
1/01.h to /01 1/01.hto /01
1/02 to 1/02.h, 1/02 to 1/02.h,
Lot X X X L 03 to 1/03.h /03 to 1/03.h
1/02.h to 1102, 1/102.h to 1102,
Lt X X X H II03.h to 1/03 II03.h to 1103
‘Ui TEXAS
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configuration 3 — interfacing with 8-bit MMC

WDD_HOST AVDD_HOST 4&vDDSD
: 2CT18 QLR
2 ST ST
Ea bl € T -
#CS.h Ri ~Cs@ vccaa AL " 5
L= :'%G #CS1 veeat el
R3 gg MODEd yecne 2; S ﬂéﬂ %ﬂ 3 H% - H%
MODE 1 WCCEL 2 T T T T e Tea Taa e
glglgle|e|2|e|d | 3
DAT@.h B3| n \p|B7__oATe 18 9 paT2
DATL.h A2 | op op|C6  OATL i) 1 DAT3/CS/CD
DAaT2.h B2 |34 qpjCe  DAre ZaTs 1@ DaT4
DAT3.h D2 Q D5 0ar3 cr
4 b 4B —— 2(ENR
DaT4.h G2 sa ] SB Fé& DAT4 DATS 11 DATS
DATS. h E2|¢n 0 6B |6 DATS 3 V851
DaTé. h Fllog o »p|ES_ DATE 4 v0D
Dar?.h E2gn 3 gp|CS D2 cu 5 K
CMD. h Cl lgq (& gp1 |BE s |[ DATE; 12 DAT6
F  om2|EZpw | ¢ vss2
CLK.h Bl a1 < 1@B| R& ﬁ;; 13 DAT?
Cobh__—— C2liene & 1es2iEe pwu oot ? bara
C3111a () L8 (28 pny - 8 0aT1
onuE2] 12 12B u«,\/@_(‘] 14 GND
Fd 13 tap FZ pnu
RS a
DAT@-dir.h B4 | pir
DATL-dir.h a4l nir e
paT2-dir.h (o7 e
DAT3-dir.h a3l apir onD €3
DATU-dir.h D3 |senir onD |4
DATU-dir.h Ellzanir anp |E3
CMD-dir,h T pes anD |ES
v
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Table 9. 8-Bit MMC

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
Al Vcca Vcea 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 1/0
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 A DAT6.h General-purpose 1/O. Referenced to VccA.- 110
Gl Vcca Vcca 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 Vcca. lfe}
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vcca. lfe}
c2 | aome [ cucn | ot ionom o emyononiing e e OWAP ocesor. Optonion | g
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vcca. lfe}
E2 6A DATS5.h General-purpose /0. Referenced to Vcca. 110
F2 8A DAT7.h General-purpose 1/O. Referenced to Vcca. 110
G2 5A DAT4.h General-purpose 1/O. Referenced to Vcca. lfe}
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
B3 1A DATO.h Data bit 1 connected to host. Referenced to Vcca. lfe}
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
Ad 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 o) Tsoh ;:ra;rilzzzlsgtirf]roHrian’](;sr:aqgli;/f iI;)\Illl).v?ll'Vhen Cso = high, 1A, 2A, 3A, 4A, 1B, 2B, 3B, 4B, and 9B1 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) MODEL, MODEO determine mode of operation (see Table 1). Tie MODEO to Vcca. Tie Input
B5 | MODEO (tie-high) MODET1 to GND. Input
C5 GND GND Ground
D5 4B DAT3 Data bit 4 connected to card. Referenced to Vccp. lfe}
E5 GND GND Ground
F5 7B DAT6 Data bit 6 connected to card. Referenced to VccB. 110
G5 8B DAT7 Data bit 7 connected to card. Referenced to Vccp. 110
A6 10B1 CLK Clock signal connected to card Output
B6 9B1 CMD Command signal connected to card Output
l
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Table 9. 8-Bit MMC (Continued)

PIN | i SO PIN FUNCTION PN
(CONNECTION)
C6 2B DAT1 Data bit 2 connected to card. Referenced to VccBo. 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 VccB. lfe}
G6 6B DAT5 Data bit 5 connected to card. Referenced to Vccp. 110
A7 VceBo VceBo B-port supply voltage. Vccpo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DATO Data bit 1 connected to card. Referenced to Vccgo- 110
C7 3B DAT2 Data bit 3 connected to card. Referenced to Vccpgo. lfe}
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 DNU 1/O pin not used in this mode. Leave unconnected. 110
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 VeeBl VeeBL :?1?:.2 :]Li)%pel?/%/izlt;ggNVDC.CBl powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B and 14B. Not used Power
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CONFIGURATION 3 FUNCTION TABLE
(MODEO = H, MODEL1 = L, 8-bit MMC)

INPUTS
CsS0 cs1 9DIR (1-4)DIR 56DIR 78DIR

SIGNAL OPERATION

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,

H X X X X X and DAT3 are Hi Z.

DAT4.h, DAT5.h, DAT6.h, DAT7.h, DAT4, DAT5, DAT6,

X H X X X X and DAT7 are Hi Z.

DATO to DATO.h,
DAT1 to DAT1.h,
DAT2 to DAT2.h,
DAT3 to DAT3.h,
DAT4 to DAT4.h,
DATS5 to DAT5.h,
DAT6 to DAT6.h,
DAT7 to DAT7.h

Data

DATO.h to DATO,
DAT1.h to DAT1,
DAT2.h to DAT2,
DAT3.h to DAT3,
DAT4.h to DAT4,
DATS5.h to DATS5,
DAT6.h to DATS6,
DAT7.h to DAT7

H X X X X X CMD.h and CMD are Hi Z (isolation mode).

CMD to CMD.h

X
—
X
X
X

Command

X H X X X CMD.h to CMD
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configuration 4 — interfacing with SmartMedia or xD-Picture Card

A Side B Side

SmartMedia/
xD-Picture
Card

Vcea Vces

Host ﬁ AVCA406 M

Table 10. SmartMedia or xD-Picture Card

PIN | PN | SOTETATE PIN FUNCTION N
(CONNECTION)
Al Vcca Vceca A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
B1 10A1 /RE.h Read enable connected to host Input
C1 9A CLE.h Command latch enable connected to host Input
D1 9DIR (tie-low) Input pin not used in this mode. Tie to GND. Input
El 78DIR I/O-dir.h Data direction control from host Input
F1 A 1/07.h Data I/0O 7 connected to host. Referenced to Vcca. lfe}
G1 Vcca Vceca A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A 1/102.h Data I/0O 2 connected to host. Referenced to Vcca. 110
B2 3A 1/03.h Data I/0O 3 connected to host. Referenced to Vcca. lfe}
c2 10A2 /RE-f.h ?;?gjn:?ibelz J:eudnt::a;cnknté)creodsfl; :;tel?s\g(ijt_h OMAP processors. Use with other processors is Output
D2 4A 1/04.h Data I/0O 4 connected to host. Referenced to Vcca. lfe}
E2 6A 1/06.h Data I/0O 6 connected to host. Referenced to Vcca. lfe}
F2 8A 1/08.h Data 1/0O 8 connected to host. Referenced to Vcca. lfe}
G2 5A 1/05.h Data I/0 5 connected to host. Referenced to Vcca. 110
A3 4DIR I/O-dir.h Data direction control connected to host Input
B3 1A 1/01.h Data I/0O 1 connected to host. Referenced to Vcca. 110
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 1/0-dir.h Data direction control connected to host Input
B4 1DIR I/O-dir.h Data direction control connected to host Input
C4 3DIR I/O-dir.h Data direction control connected to host Input
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Table 10. SmartMedia or xD-Picture Card (Continued)

PIN | P | ST A PIN FUNCTION N
(CONNECTION)
D4 GND GND Ground
E4 Cso /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
5 VODED (tie-high) MODE1, MODEO determine mode of operation (see Table 1). Tie to Vcca. nput
C5 GND GND Ground
D5 4B 1104 Data I/0O 4 connected to card. Referenced to Vccp. lfe}
E5 GND GND Ground
F5 7B 1107 Data I/0 7 connected to card. Referenced to Vccp. lfe}
G5 8B 1/108 Data 1/0O 8 connected to card. Referenced to Vccp. lfe}
A6 10B1 /IRE Read enable connected to card Output
B6 9B1 CLE Command latch enable connected to card Output
C6 2B 1102 Data 1/0O 2 connected to card. Referenced to V. lfe}
D6 11B WP Write protect connected to card Output
E6 10B2 IWE Write enable connected to card Output
F6 5B 1/05 Data I/0 5 connected to card. Referenced to VccB. 110
G6 6B 1/106 Data /0O 6 connected to card. Referenced to Vccp. 110
A7 VceBo VceB B-port supply voltage. Vccpo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B /01 Data I/0O 1 connected to card. Referenced to VccB. lfe}
Cc7 3B 1/103 Data I/0O 3 connected to card. Referenced to Vccp. lfe}
D7 12B R/B Read/busy connected to card Input
E7 9B2 ALE Address latch enable connected to host 110
F7 14B ICE Chip enable connected to card Output
G7 VceBl VceB B-port supply voltage. Vccpy powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Power
l
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CONFIGURATION 4 FUNCTION TABLE
(MODEO = H, MODEZ1 = H, 8-bit SmartMedia/xD-Picture Card)

INPUTS
SIGNAL — — OPERATION
CS0 Cs1 9DIR (1-4)DIR  56DIR 78DIR
X X X X X X WE.h to WE
Clock — —_——
L X X X X X RE.h to RE, RE to RE-f.h
H X X X X X All data I/Os are Hi Z (isolation mode).
Data L 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 1/0(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.hto CE
Others X X X X X X WPh to W, R/B to R/B.h (R/B.h is an open-drain output)
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logic diagrams (positive logic)

10A1

13A

10A2
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logic diagrams (positive logic) (continued)

>
4<
4<

Data Path
DIR
1,2,3,4)—¢——— n
k? TP
cTrLt
cTrLt DQ
A N t
1,2,3,4) |V i
CTRLT
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‘ {j]
cTrLt
TPt
DIR
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CcTRLT

[
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TCcTRL represents a decoded MODEO, MODE1, CSO0, and CS1 state.

¥ Translation point
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logic diagrams (positive logic) (continued)

CMD Path

9DIR —' >—¢ — )
TP*

cTrLT
CcTRLT }

o TP*
CcTRLT

9A ||> TP I|> 9B1
CTRLT_,T m— 4<
<{]-C
u TPt 4< 9B2
~ cTrLt
L \H TPt &—

T CTRL represents a decoded MODEO, MODE1, CSO0, and CS1 state.
¥ Translation point

WP and R/B Paths

N N

11A TP 11B
L~ L~
cTRLT

12A )gl TPt pd 12B
N N

T CTRL represents a decoded MODEO, MODEL1, CS0, and CS1 state.
* Translation point
8§ 12A is open drain in NAND (XD) mode and push-pull in other modes.
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logic diagrams (positive logic) (continued)

m and CEout Paths

- N _ cTrRLT
-~ T_Dl:\ﬁ cTrLt
6B ™S é_ 'i\L 14B
|~ J L~
Cso } I

TCcTRL represents a decoded MODEO, MODE1, CSO0, and CS1 state.
¥ Push-pull in 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) T
Supply voltage range, VoA 8N VO CB « oo v v v vt e et e et e -05Vto4.6V
Input voltage range, V| (see Note 1): /O ports (A port) ..., -0.5VtoVeca+ 05V

/O ports(Bport) .........cooiiiiiiini... -0.5VtoVeeg +05V
Control INPULS . ..o -0.5Vto4.6V
Voltage range applied to any output in the high-impedance or power-off state, Vg
(SEE NOte 1) A POIt oo -0.5VtoVecca+05V
0T -05VtoVccg + 0.5V
Voltage range applied to any output in the high or low state, Vg
(see Notes L and 2): APOrt . .........uuur -05VtoVcca+05V
Bport ... -05VtoVecg+0.5V
Input clamp current, Ik (V] < 0) ..o =50 mA
Output clamp current, ok (Vo < 0) oo =50 mA
Continuous OULPUL CUITENT, g . ..o oot e e +50 mA
Continuous current through Veca, VocB: OF GND oo e +100 mA
Package thermal impedance, 0ja (see Note 3) ... e 34°C/W
Storage temperature range, Totg cvvr —65°C to 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.
NOTES: 1. The input voltage and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

2. The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.
3. The package thermal impedance is calculated in accordance with JESD 51-7.
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recommended operating conditions (see Notes 4 through 7)

Vel Vcco MIN MAX UNIT
Vcca Supply voltage 1.4 VceB \%
VceB Supply voltage 1.4 3.6 \Y
14Vt01.95V Vel x0.65
VIH High-level input voltage Allinputst 1.95Vto2.7V 1.7 \Y
27Vt03.6V 2
14Vto1.95V Vcel x0.35
ViL Low-level input voltage Allinputst 1.95Vto2.7V 0.7 \Y
27Vto3.6V 0.8
V) Input voltage 0 Vcel \
Vo Output voltage g_csttl\::estate 2 \\;zzg \Y
14Vtol6V -1
1.65Vto1.95V -2
IoH High-level output current (A port) 23VI027V " mA
3Vto3.6V -8
14Vtol6V
1.65Vt01.95V
loL Low-level output current (A port) 23VI027V mA
3Vto3.6V
14Vtol6V -2
1.65Vt01.95V -4
IOH High-level output current (B port) 23Vi027V 5 mA
3Vto3.6V -16
14Vtol6V
1.65Vt01.95V
loL Low-level output current (B port) 23VI027V mA
3Vto3.6V 16
AtYAv  Input transition rise or fall rate 5 ns/\V
TA Operating free-air temperature -40 85 °C

T Al A-port I/Os and control inputs are powered by Vcca.
1B, 2B, 3B, 4B, 9B1, and 10B1 are powered by Vccpgo- 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B are powered by Vccp1.
NOTES: 4. V(| isthe V¢ associated with the data input port.
5. Vcco is the Ve associated with the output port.
6. VccpB must be greater than or equal to Vcca, except when Vecg =0 V.
7. Allunused data inputs of the device must be held at Vcc| or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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electrical characteristics

noted) (see Notes 8 and 9)

over recommended operating free-air temperature range (unless otherwise

PARAMETER TEST CONDITIONS Vcea Vcer MIN TYPT MmAX | UNIT
loH = —100 pA 14Vt036V | 1.4Vt036V |Vcco-02V
IoH=-1mA 1.4V 1.4V 1.05
VoH (A por) loH = -2 mA V| =ViH 1.65V 1.65V 1.2 %
IoH =4 mA 2.3V 2.3V 1.75
IoH = -8 mA 3V 3V 2.3
loL =100 pA 14Vto36V | 14Vto3.6V 0.2
loL = 1mA 1.4V 1.4V 0.35
loL=2mA Vi=V)L 1.65V 1.65V 0.45
VoL (A por) loL = 4 mA 23V 23V 055
loL =8 mA 3V 3V 0.7
loL=2mA Open-drain output (12A) 3V 3V 0.45
IOH = —100 pA 1.4V1t036V | 1.4Vt036V |Vcco-0.2V
IoH = -2 mA 1.4V 1.4V 1.05
VoH (B port) loH = -4 MA Vi =ViH 1.65V 1.65V 1.2 v
loH = -8 MA 23V 23V 1.75
loH =-16 mA 3V 3V 2.3
loL = 100 pA 14Vt036V | 1.4Vt03.6V 0.2
loL =2 mA 1.4V 1.4V 0.35
loL =4 mA Vi=V|L 1.65V 1.65V 0.45
VoL (Bpor) loL =8 mA 23V 23V 0ss| Vv
loL = 16 mA 3V 3V 0.7
loL=2mA Open-drain output (14B) 3V 3V 0.45
| Control inputs | V| =Vcca or GND 14Vto36V 3.6V 25| uA
loff 14B Vo =Vcea 0to3.6V oV +10 uA
loz* AorP e xo_=VVcco or GND. iiitfi?:tﬁnv:ﬁgf o 36V 07 = WA
A port 1= VIH OrVIL outputs are Hi Z ov +10
16V 16V 4.5
195V 195V 5
195V ov 5
Ilcca V| =V or GND, lop=0 27V 27V 55 LA
3.6V oV 10
3.6V 3.6V 10
16V 16V 6.5
195V 195V 7
_ _ 1.95V oV 0.5
lccs Vi=VcglorGND, 1Ip=0 IV IV - UA
3.6V ov 1
3.6V 3.6V 10
T All typical values are at Tp = 25°C.
* For 1/0 ports, the parameter loz includes the input leakage current.
NOTES: 8. Vcco isthe Ve associated with the output port.
9. V¢ is the Vo associated with the data input port.
l
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electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) (see Notes 8 and 9) (continued)

PARAMETER TEST CONDITIONS Vcea VceB MIN TYPT MAX | UNIT
Control inputs 35
Cj Clock nput V| =Vccea or GND 1.8V 3V 2 pF
Co |14B Vo = ViR of GND 1.8V 3V 17.5 pF
Cio A port Vo =Vcca or GND 18V 3y 4.5 oF
B port Vo = Vccep or GND 11

T All typical values are at T = 25°C.
¥ For 110 ports, the parameter |gz includes the input leakage current.
NOTES: 8. Vcco is the Ve associated with the output port.

9. V¢ is the V¢ associated with the data input port.

output slew rates over recommended operating free-air temperature range (unless otherwise noted 8

Vceca =18V
+0.15V,
PARAMETER FROM TO Vce =3V | uNIT
+0.3V
MIN  MAX
t 20% 80% 31| ns
tf 80% 20% 31| ns

8 values are characterized but not production tested.
lusing 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 over recommended operating free-air temperature range,
Veea =15V 0.1V (see Figure 5)

Vcep=18V | VeceB =25V | VeeB=3V | Veep =33V
PARAMETER FROM TO +0.15V +0.2V +0.3V +0.3V UNIT
(INPUT) (OUTPUD) MIN MAX [ MIN MAX| MIN MAX| MIN MAX
A B 177 1 49 1 47 1 44
B A 1 63 1 5 1 5 1 5
CLK.h or SCLK.h CLK.0 or SCLK.0 177 1 5 1 49 1 49
CLK.hor SCLK.h | CLK-f.h or SCLK-f.h 2 19 2 12 2 10 2 97
CMD.h CMD.0 171 1 41 1 39 1 36
tod CMD.h CMD.1 1 7 1 46 1 41 142 o
CMD.0 CMD.h 1 62 1 49 1 48 1 47
Cso B 1 6 1 42 1 42 1 39
R/B R/B.h 1 57 1 48 1 47 1 48
WE WE.h 1 74 1 43 1 43 1 42
wp WP.h 1 66 1 45 1 44 1 43
DAT1.0 or DATAL.0 IRQ 1 48 1 33 1 33 1 33
DAT1.1 or DATAL.1 IRQ 1 49 1 34 1 33 1 33
ten DIR B 1 67 1 45 1 44 1 46| ns
DIR A 1 103 1 96 1 96 1 95
R/B R/B.h (open drain) 1 5.9 1 5.4 1 5.4 1 5.4
DAT1.0 or DATAL.0 IRQ 1 67 1 49 1 55 1 55
DAT1.1 or DATAL.1 IRQ 1 65 1 47 1 54 1 54
tdis DIR B 1 6.9 1 6.4 1 6.4 1 63| ns
DIR A 1 53 1 53 1 53 1 52
R/B R/B.h (open drain) 1 16.9 1 17.4 1 5.3 1 4.1
maximum frequency and output skew over recommended operating free-air temperature range,
Veea =15V £0.1V (see Figure 5)
Y% =3V |Vceg =33V
PARAMETER (E\lRP%'\% (ouTT(;UT) Cic (?-3 \ C(}—f%-fﬂ \ UNIT
MIN  MAX [ MIN MAX
A B 52 52
Clock B A 52 52
fmax A 5 ” ” MHz
Data B A 26 26
tsk(0) A B 1.5 15| ns
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switching characteristics over recommended operating free-air temperature range,
Veea =1.8V £0.15V (see Figure 5)

Vcecp=18V | Vcep =25V | Vce=3V |Vecep =33V
PARAMETER FROM TO +0.15V +0.2V +0.3V +0.3V UNIT
(INPUT) (OUTPUT) MIN MAX| MIN MAX|[ MIN MAX| MIN MAX
A B 1 75 1 46 1 41 1 37
B A 1 46 1 42 1 41 1 4
CLK.h or SCLK.h CLK.0 or SCLK.0 1 8 1 48 1 43 1 42
CLK.hor SCLK.h | CLK-f.h or SCLK-f.h 2 179 2 9.4 2 87 2 83
CMD.h CMD.0 1 7.4 1 37 1 33 1 33
tod CMD.h CMD.1 1 6.2 1 44 1 37 1 035[ o
CMD.0 CMD.h 1 45 1 4 1 38 1 38
Cso B 1 66 1 4 1 4 1 38
R/B R/B.h 1 44 1 4 1 38 1 38
WE WE.h 173 1 39 1 38 1 37
WP WP.h 1 56 1 4 1 36 1 38
DAT1.0 or DATA1.0 IRQ 1 5 1 33 1 33 1 33
DAT1.1 or DATAL.1 IRQ 1 46 1 31 1 31 1 31
ten DIR B 1 6.4 1 3.8 1 36 1 36| ns
DIR A 1 7.7 1 6.9 1 6.9 1 69
R/B R/B.h (open drain) 1 4.4 1 4.1 1 4.1 1 4.1
DAT1.0 or DATAL.0 IRQ 1 6.5 1 48 1 55 1 55
DAT1.1 or DATAL.1 IRQ 1 6.6 1 48 1 53 1 53
tdis DIR B 1 6.3 1 5.4 1 5.7 1 5.7 ns
DIR A 1 5.2 1 5.3 1 52 1 52
R/B R/B.h (open drain) 1 15.9 1 19.5 1 5.6 1 3.8
maximum frequency and output skew over recommended operating free-air temperature range,
Veea =1.8V £0.15 V (see Figure 5)
v =3V |V =33V
PARAMETER (:?\JRP%'\% ( ouTr(;UT) Cic 53 \ C(J:—f%-3 \ UNIT
MIN  MAX [ MIN MAX
A B 52 52
Clock B A 52 52
fmax A 5 % " MHz
Pata B A 26 26
tsk(o) A B 0.8 08| ns
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switching characteristics over recommended operating free-air temperature range,
Veea =25V 0.2V (see Figure 5)

Vv =25V | V =3V |V =33V
PARAMETER (I'?\IRP%MF) ( ouTT(;UT) Cci%-Z \ CiC 55-3 \ C(J:—f%-i’* N UNIT
MIN MAX [ MIN MAX| MIN MAX
A B 1 4 1 3.4 1 3.1
B A 1 3.7 1 35 1 3.6
CLK.h or SCLK.h CLK.0 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.0 1 3.2 1 31 1 2.7
tod CMD.h CMD.1 1 3.6 1 3 1 28| s
CMD.0 CMD.h 1 3 1 3 1 3
Cso B 1 42 1 37 1 33
R/B R/B.h 1 3.1 1 3 1 2.9
WE WE.h 1 36 1 34 1 3
WP WPh 1 35 1 31 1 29
DAT1.0 or DATAL.0 RQ 1 33 1 33 1 32
DAT1.1 or DATAL.1 RQ 1 36 1 3.4 1 3.2
ten DIR B 1 47 1 44 1 36| 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 DATAL.0 RQ 1 7.2 1 5.4 1 5.4
DAT1.1 or DATAL.1 RQ 1 7 1 5.4 1 5.4
tdis 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 over recommended operating free-air temperature range,
Veea =25V 0.2V (see Figure 5)
Vv =3V |V =33V
PARAMETER (E\lRP%'\% (ouTT(;UT) Cic (?-3 v C(}—f%-fﬂ v UNIT
MIN  MAX [ MIN  MAX
A B 52 52
Clock B A 52 52
fmax A 5 ” ” MHz
Data B A 26 26
tsk(o) A B 0.7 07| ns
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switching characteristics over recommended operating free-air temperature range,

Veea =3.3V 0.3V (see Figure 5)

Vcep =33V
PARAMETER (II?\IRPOUA'?') (ouTTIODUT) +03V UNIT
MIN  MAX
A B 1 2.9
B A 1 3.8
CLK.h or SCLK.h CLK.0 or SCLK.0 1 33
CLK.h or SCLK.h CLK-f.h or SCLK-f.h 2 6.1
CMD.h CMD.0 1 27
tod CMD.h CMD.1 1 27| s
CMD.0 CMD.h 1 2.6
Cso B 1 37
R/B R/B.h 1 25
WE WE.h 1 3
WP WPh 1 28
DAT1.0 or DATAL.0 IRQ 1 32
DAT1.1 or DATAL.1 IRQ 1 32
ten DIR B 1 37| ns
DIR A 1 47
R/B R/B.h (open drain) 1 4.9
DAT1.0 or DATAL.0 IRQ 1 53
DAT1.1 or DATAL.1 IRQ 1 5.2
tdis DIR B 1 5 ns
DIR A 1 47
R/B R/B.h (open drain) 1 6
maximum frequency and output skew over recommended operating free-air temperature range,
Veea =3.3V 0.3V (see Figure 5)
Vcep =33V
PARAMETER (E\IRP%% (ouTT(;UT) +03V UNIT
MIN  MAX
A B 52
Clock B A 52
fmax A 5 " MHz
Data B A 26
tsk(o) A B 0.7 ns
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operating characteristics, V. cca =1.8V,Vccg =3V, Ta = 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
Cpda CL=0, f=10MHz 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
deBO CL=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
CpdB1 CL=0, f=10MHz pF
Power dissipation capacitance per transceiver, Outputs enabled 6
B-port input, A-port output Outputs disabled 3
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PARAMETER MEASUREMENT INFORMATION

o 2*Veco TEST s1
From Output RL Sl/‘ © Open tpd Open
Under Test GND tpLz/tPZL 2xVceo
c tpHZ/tPZH GND
L R tpLz/t oD 2xV
(see Note A) I L PLZ/tpzL (OD) cco
= = = Vcco CL RL VTP
1.5V+0.1V 15 pF 2kQ 0.1V
LOAD CIRCUIT 1.8V +0.15V 15 pF 2kQ 0.15V
25V+02V 15 pF 2kQ 0.15V
33V+03V 15 pF 2kQ 0.3V

Output
Control
(low-level
enabling)

______ Veal Output
Input Vceel/2 Vo2 Waveform 1
/ ‘\ oV Slat2xVcco
‘ ‘ (see Note B)

tpLH —H H_‘— tPHL
| | Output
‘ ——— VoH Waveform 2
Output V, /2 V, /2 S1 at GND
CCco CCO VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp 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 > 1 V/ns.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

V| is the V¢ associated with the input port.
Vcco is the Ve associated with the output port.

—TO@mMmOO

Figure 1. Load Circuit and Voltage Waveforms
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MECHANICAL DATA

GQC (S-PBGA-N48) PLASTIC BALL GRID ARRAY
:’;g SQ g 4—— 3,00TYP
| o] [
] \
G O O O OO0 4——=x
F ONONONONONONO
E O O O d) O O O 0,50
D 00 O D0 - 3.00 TYP
cloo ¢oo O =
B OO0 0O QOO0
7. Al OO0O0 | O00+4+—Y
Alcgmer& 1 2 3 4 5 6 7
Bottom View
0,77
0,71 1,00 MAX
I _ ‘ Ii Seating Plane
& 005 @ 015
4200460/E 01/02

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.
MicroStar Jr. ™ BGA configuration

Falls within JEDEC MO-225

Cow

MicroStar Jr. 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
< ;’;g SQ » 3,00 TYP
| =T
I Co I
G OO0OO0OPOOO0O+——=x
F OHNONONONONONG
E ONONONONONONO 0,50
D T b0 - 3.00 TYP
cloo ¢oo O =%
8| O OO i O O O
7 Al OOO | O0O0+4+—+%
AlCO,nerX 1 2 3 4 5 6 7
Bottom View
077
0,71 1,00 MAX
I o + Ii Seating Plane
N o oz {=0%]
4200460/E 01/02

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

OCow

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
48 PINS SHOWN

e | e
IORRARIAAARAAARARGRRRRD

kil i

7.90 0,15 NOM

(o222 K]
< oN
olo
~l| 0o
w
o
—»

O
URLREEEIRERRRG RN

o

| \
%\ _i Seating Plane * (_\ }
: 23 Epwl

,20 MAX

o

PINS **
48 56 64
DIM
A MAX 12,60 14,10 17,10
A MIN 12,40 13,90 16,90

4040078/F 12/97

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
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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
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