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FEATURES

Transceiver for Memory Card Interface
[MultiMediaCard (MMC), Secure Digital (SD),
Memory Stick™ Compliant Products,
SmartMedia Card, and xD-Picture Card™]
Configurable 1/0 Switching Levels With
Dual-Supply Pins Operating Over Full 1.4-V to
3.6-V Power-Supply Range

For Low-Power Operation, A Ports Are Placed
in High-Impedance State When Card-Side
Supply Voltage Is Switched Off

ESD Protection for Card-Side Pins (B Port)

— #15KkV (12 kV on Pin 14B) — IEC 61000-4-2
ESD, Air-Gap Discharge

— 8 kV — |[EC 61000-4-2 ESD, Contact
Discharge

ESD Protection for A-Port Pins (Tested Per
JESD 22) Exceeds

— 2000-V Human-Body Model (A114-B
— 1000-V Charged-Device Model (C101)

e Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class I

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 Vcegg and Veegi- Veea Vecso @nd Veegy €an accept any supply voltage
from 1.4 Vto 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 Vccgg @and Vecgs 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 MODEL1) pins are used to configure the
device to interface with different types of cards.

The SN74AVCAA406 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
TSSOP — DGGR Tape and reel SN74AVCA406DGGR AVCA406
—40°C to 85°C VFBGA - GQC Tape and reel SN74AVCA406GQCR 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.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2004-2007, Texas Instruments Incorporated
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GQC/ZQC PACKAGE
(TOP VIEW)
1 2 3 4 5 6 7
v N
Al CCCOCOCOCOC
Bl CCCCCCC
cl CC CCCOC
p| CCCCCCC
el CCOCCCCOC
Fl CCOCOCOCOCO
| CCCCCCC
N D
TERMINAL ASSIGNMENTS®
1 2 3 4 5 6 7
A Vcea 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 CSo GND 10B2 9B2
F 7A 8A 12A 13A 7B 5B 14B
G Veea 5A 11A Cs1 8B 6B Veest

(1) Vcca powers all A-port 1/Os and control inputs.
Vcepo powers 1B, 2B, 3B, 4B, 9B1, and 10B1.
Vccg1 powers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B.
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Device Operation

DGG PACKAGE

(TOP VIEW)
3DIR[|1 o 48[] 2DIR
4DIR[] 2 47]] 1DIR

1A[] 3 46[] MODE1
2A[] 4 45[] MODEO
3A[ls 44]] 10B1
Veeall 6 43[] GND
GND[] 7 42[] Veero
10A1[]8 41]] 9B1
10A2[] 9 40[] 1B
9A[J10  39[] 2B
anf]11 s8]l 3B
oDIR[J12  37[]4B
56DIR[|13  36|] 12B
78DIR[] 14 35]] 11B
6A[]15  34[]] 9B2
7A[] 16 33[] 10B2
8A[l17  32[] 14B
Veenall18  31[] GND
GND[]12  30[] Vceg:
5A[J20  29]] 5B
12A[J21  28[] 6B
1A[l22  27]] 7B
13A[]23  26[] 8B
CS1[] 24 25]] CSO

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 Vccgo and Veegr- Vecgo @and Veegp €an accept any supply voltage from 1.4 V to 3.6 V;
however, Vccgo, Vecgs OF both must be greater than or equal to V¢ during normal operation. If Vqcgo and
Vccp: 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, MODE1, 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
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Configuration 1a — Interfacing With SD or SDIO Card
(SD Mode or SD 4-Bit Mode)

VDD_HOST VDD_HOST VDDSD
2L T8 gL 18
SRL
E4 ar V8 R |
/CS8.h ——:% ~CS@ VCCAB
GH .csL vceat [GL
R3, ]
N 22 MODE® VCCBa g; = DATL3:@] n%ﬂ:é% &z
MODEL VCCBL P
DaTe. h B3| |4 B paT2 RIERIR|B 2R 5
DAT2
DATL.h A2 ] oq s DAT3 :
DAT3-,CS/CD
DaT2.h B2 |30 o 5 oy
DAT3.h D2 40 o 4B &
RS, A8 G2 e Fé - oA
St sa O L XY 4 b
e E2 lgn 8 6B 1S&- pNU 5 i
T Ellon 4 78153 N et é ween
128 8 E2 1gn a 8B 163 pnu o 7 pate
CMD. h Cllgn Q 9Blm & BaTi
a 9B2 -~—DNU 1@ yp,CD (Physical)
CLK.h Bl A6 cLK
10Al < 1@BL 1t i
CLK-£.h c2 I\ E& CD (Physical)
. — Lea2 £ te2{ES vy 12 onp
—w%—xm 773 1B %ﬂgg«ue 13 np
FRLL DPAU—FT 12A 12B W 14 P (Physical)
RUAE Fé3n 148 [EZ pnu e
DATB-dir.h B4 | pg v
DATL-dir.h A4]apre SD/SDI0 CARD CONNECTOR
DD_HOST DAT2-dir.h  Cdlapp
LE DAT3-dir.h  @&3|,n0R oD es
RIEAE D3 156D1R GND B4
. RBAZ ELZ8DIR GND [E3
CMD-dir.h __"* Dilgpip oD [ES
v

Table 2. SD or SDIO Card

o | e SIONSR ME PIN FUNCTION Ry
(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 I/0
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
E1l 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. I/0
G1 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. I/10
B2 3A DAT2.h Data bit 3 connected to host. Referenced to Vca. 110
G| a0z | e e o " OVAP Processrs. Optonalon | oy
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. I/10
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
G2 5A (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)
A T PIN FUNCTION Ry
(CONNECTION)
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
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
B TS | T et e Lom o oy P A 14182838, 48, 98,
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
- MODEZ1, MODEO determine mode of operation (see [[able_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. I/0
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. I/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 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. I/0
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
A7 Veeso Veeso 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
Cc7 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. I/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
a7 Veest (tie-low) E;zgr}nsrhp;glym\ézléégﬁé\t/é:(é?'%lglowers 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 AVDDSD
oLT18 8L1g
i
~CS8.h vCcae Al " "
veeat Gl
R3 @ BS a7 FDE]
MODE® YCCBA a é;: é:
Byl B3 | LEC ey % ;E 3 3
DATE@. h — 22 1A LB gz R ® 1 g
o VYW——512A 2B —=2-DNU 01 N
%/v\,% an - 3B % DNU il 2 e
RS a G2 48 (<] 4B ?DNU 3 yssi
»—I\Rg M—a 5 5A (L] 5B EDNU B 4 vDD
A 6A 8 6B =3 DNU 5 ok
R—l?\/\/‘m ;2 & ;g = g:g DATe ; e
CMD. h Cllgqn (&) 9p| |B6 Lsom e
S E7 IRG
a 9B2 = DNU 1@ Wp/CD ¢Physicald
LK. BLI gy ¥  iemi 86 1 ¥
CLk=£ah C2 | gn2 D o2 [E& pnu B
REAME G310 5 118 |26 pnu e
nElies P 2y e it
= WP <Physical)
G ris n8 F4| 3 148 HEZ_ pNU 54794-0978 .
UETe=Caral B4l pg & SD CARD CONNECTOR
REM2 -84 1anR
VDD_HOST Rle 2 c4 IR
RIEMA2—B8314DIR GND [£3
RIBAE D3 156n1R anp (D4 2
RiEW2 ELIognR GND [E3
CMD-dir.h Dl |gp(R &ND [ES .
v T-°2 cmp
T°3 wvssi
T°4 vbp
T95 ek
T °6 wvssz
T°7 patT
68156-0720
CONNECTOR IF MMC CARD IS USED
Table 3. SD Card or MMC
SIGNAL NAME
EI(,)\I NZIIDIIE OR PIN FUNCTION TI\D(IIID\IE
’ (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 I/O
D1 9DIR CMD-dir.h Direction control for 9A/9B Input
E1l 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. I/O
Gl Veea Veea 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. I/O
B2 3A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/O
c2 10A2 CLK-f.n Clock feedback to host for resynchronl_zmg data. Used in OMAP processors. Optional on Output
other processors. Leave unconnected if not used.
D2 4A (tie-low) 1/0 pin not used in this mode. Tie to GND. 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
G2 5A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
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Table 3. SD Card or MMC (continued)
A SN R e PIN FUNCTION Ry
(CONNECTION)
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
Ad 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 TS0 TSo.h gg;dasrgIzlc;;ra%minhaistiActive 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
- MODEZ1, MODEO determine mode of operation (see [[able_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. I/0
E5 GND GND Ground
F5 7B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
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. I/0
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. I/0
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
A7 Veeso Veeso 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. I/0
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. I/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
a7 Veest (tie-low) E;zgr}nsrhp;glym\ézléégﬁé\t/é:(é?'%lglowers 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)
AYDD_HOST VDD_HOST AVDDSD
2L 118 8L718
Ak
vccae Al " "
veeat (6L g__ﬂ:_: ég 8 é—"ﬂ
a7
vecas |57 g SPLBS g8 g3
N)
DA. h | B |B? 22 - o e
CS.h 2B gg = L o8
RS B2 3B <2 DNU 2 o
2»35“ Ba 22 i 8 4B 122 DNU 3 vssi
»—I\Re A/—a = 5A g 5B lGe DNU R 4 yDD
NI A 2 6B [=2- DNU S scik
T ] [ < 7Bc2-DNU - 6 ussa
AW —LE18a a 8B 52 DNU 7 Do
DI.h cl o B6 ot o
9A S 9B1 7 ©8 [Ra/RSY
a 9B2 = DNU 18 yp,CD (Pysical)
SBLICL Bl ga1 < 1081 |86 SECK i .
ca N E6 U U (Physical)
DNU-SE1 1ea2 £ ez 12 gup
LESYYSIEEE FR & 118 (D6 pny 19 &
onuE31 120 12 [DZRee, 8 14 ;
<'7— RIL @ F4 F? WP ¢Physical)
—AM———13A 14B —— DNU 54794-0978
VDD_HOST | oy e B4l nr v
RIZ 28 84]anp SD/SDI0 CARD CONNECTOR
RISME CdlapiR a
RIG 2 8314DIR GND €3
R \p@ D3l5¢n[R GnD R4 Lo,
Rel a2 ELiogpiR D (E3 -
RIS Dllap(R GND [ES B
T°3 vsst
v T°4 o
T°°S scLk
T°6 vss2
T°7 no
68156-08720
CONNECTOR IF MMC CARD IS USED
Table 4. SD/SDIO Card or MMC
SIGNAL NAME
Eg‘ NZIIDIIE OR PIN FUNCTION T?(IIL\IE
’ (CONNECTION)
Al Veea Veea 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 oA DLh Ser_ial 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
E1l 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. I/0
-port su voltage. owers all A-port I/Os and control inputs. ower
G1 VCCA VCCA A p pply I g VCCA p A p 1/10 d li 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. I/O
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. I/0
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/0
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/O
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Table 4. SD/SDIO Card or MMC (continued)
A SN R e PIN FUNCTION Ry
(CONNECTION)
A3 4DIR (tie-high) Direction control for 4A/4B. Not used in this mode. Tie to Vcca. Input
B3 1A DO.h ir?rcii:ltgl?:.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 CS0 (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) . . . 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 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. I/0
G5 8B DNU 1/0O 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 1/0O pin not used in this mode. Leave unconnected. I/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 1/0O pin not used in this mode. Leave unconnected. I/0
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
A7 Veeso Veeso B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B DO ir?riir?;l)gsta out (master in slave out) connected to host. Connect 1DIR to GND to make 1B /o
C7 3B DNU 1/0O pin not used in this mode. Leave unconnected. I/O
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. I/O
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
a7 Veest (tie-low) Sérégrznstjhpigli/n\égl?gﬁé\tlg(gﬁgéwers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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SCES615H-OCTOBER 2004—-REVISED JANUARY 2007

Q‘ TEXAS
INSTRUMENTS
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Configuration 1d - Interfacing With SDIO Card in Slot 0 and SD Card (4-bit Mode) in Slot 1

VDD_HOST VDDSD
2L T18 LR
sl e ST e
. Rt
/CS0. h ~CS0 vccae
/csm\:8/c31 veeat [l vpso
R6\ @ BS a? EEEE 8 8
WG A5 | MODE@ 3222? a7 DATC3:01.0 % é g
MODEL &) 2§§ 2 g 3t
DATA.h B3 1a 1B B?7 DATA. 4 DAT2.0 s a2
DaTL.h A2 | 5q sp|C6_ DaTl.o DAT3.0 v TR i
DAT2.h B2 {34 3p [€2 cMD.@ 2 o
DAT3.h D2 |40 (8] 4B [BS 3 yssi
G2 sn 8 op [F6 DaTe.1 5%
Rl% ¢ E2len O 6B |G6_DATL. 1 CLK.Q S ax
RLUTG  Fllon o -p |ES_Dara.1 o6 s
Rl% ¢_F2lgn E gp |GS_DAT3.1 DATA.0 ? mara
CMD. h RIZ'e  Clgq g 9p1 |BE DATL.0 a DZH
GF [t B Bt a 9B2 Ez 18 P,CD ¢Pysical)
leal N 1@BlL Ll D (Physical)
LR b C2 1 0n2 L lese|E ° 12 gnp
RIS AZ Eg L1A o L1B %DNU 13 gnp
DNU L2a 12B 14 sica
v - Fa113q 148 [E? ARG B - < T
HETE=dir. h Y] PR Q{ A SDIO CARD CONNECTOR
DATL-dir.h a4loniR 5 SEHEEE 2 =
DAT2-dir.h C4lapR DATL3:@1.1 s
DAT3-dir.h a3aniR GND |€3 PR > "
DD_HaST D3 |s¢piR oND D4 DAT2. 1 = =
: [ R‘S/v“ ELI2gDIR GND [E3 DAT3. 1 ? rar2
CMD-dir.h R17 @ Dl {gp(R GND LES CMD. L . E:LB/CS/CH
v 3 vsst
CLK. 1 Q; :’:'EE
DATa. 1 : ysaa
DATL. L 5 ﬁ::
©1@ yp,CcD (Pysical)
Ll ¢D <Physical)
© 12 aNp
13 N
14 WP (Physical)
54794-0978
t SD CARD CONNECTOR
Table 5. SDIO Card (Slot 0) and SD Card (Slot 1)
SIGNAL NAME
EI(ID\I NiIIDIIE OR PIN FUNCTION TiII’D\IE
: (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 I/0
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
E1l 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 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 Vcca. 110
E2 6A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/O
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/O
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/O
A3 4DIR DAT3-dir.h Direction control for 4A/4B Input
10
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INSTRUMENTS +15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
SCES615H-OCTOBER 2004—REVISED JANUARY 2007
Table 5. SDIO Card (Slot 0) and SD Card (Slot 1) (continued)
A SR e PIN FUNCTION Ry
(CONNECTION)
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
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 TS0 TSo.h gg;dasrgIzlcécf;%nﬁinhaistib\;rt]i(\j/elgogvl. i\',svlrl)?/\r/]_@ = 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
Ge | TS | Tstn | Cedalecfom hos A o ien o - 0N 9N A TA BA, B, 60, TBL BB B |y
A5 | MODE1 (tie-low) . . . ) ) Input
- MODEL1, 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.O0 Clock signal connected to card in slot O Output
B6 9B1 CMD.O 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 Vcero 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
Cc7 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 I/0
E7 14B TRO.h afeer?l;gte\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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MMC, SD CARD, Memory Stick, SmartMedia, AND xD-Picture Card X3 Texas
+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER INSTRUMENTS
SCES615H-OCTOBER 2004—REVISED JANUARY 2007 -
Configuration 1e - Alternate Method of Interfacing With SD/SDIO Card
(SD Mode or SD 4-bit Mode)
VDD_HOST VDD_HOST VDDSD
oL 118 8L1g
ST ST
yccaa Al B .
~CS1. veeat (Gl
R3, 2] BS a7 14
MODES YCCBa
> = MODEL veest (62 yDDSD yDDSD
DATA. h B3| q 18 1BZ_ onu
DATL.h A2 |IC6_ y 2 dx da da 4z R
DAT2.h B2 22 ig €7 Eﬂﬂ i g % SLm g é“
A RS a g: g 8 o8 %DNU DATA DAT2 g§815)88 é § 2
—W——2515A (L] SB =[x [R [R |[= .
E; Z E26n 8 6B LS E:I; Rk 1 E:E/CS/CD
RZamnd ELion s o) m—11 Vg B EHb
RS a F2 8n a 8B GS DAT3 3 yssi
Gl ke Clioa Q 9Bt {B& vy 4 um
a 9B2 [E7 i S cx
CLK.h Blfiga1 <  1@B1 {86 pny 6
CLK-f.h C2| gn2 [\ o2 [Eé CLK DATe MS82
R9 a @3 z D6 DNU DATL ? DaTe
u£3 iég 0 iég |07 ree, & A
o | 1@ wps sica
FR“ e F4 130 148 F_7—Dm 11 EE ((:Sh;:?cal)l)
DATe-dir.h Ba |\ pip o
DATL-dir.h A4
: 2DIR 14 WP (Physical)
voongsr DAT2-dir.n C4l3p1R
DAT3-dir.h A314pIR GND LES 54794-2978
D315¢p1R anp (D4 v
ELl7gnIR aND [E3
CMD—dir.h Df | 5nes oND |3 SD-SDIO CARD CONNECTOR
v
Table 6. Alternate SD/SDIO Card
SIGNAL NAME
EI(’)\I NiluE OR PIN FUNCTION Tl\j(IIL\IE
: (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 I/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 A (tie-low) 1/0 pin not used in this mode. Tie to GND. I/10
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 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. I/0
F2 8A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/0
G2 5A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/0

12
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INSTRUMENTS +15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
SCES615H-OCTOBER 2004—REVISED JANUARY 2007
Table 6. Alternate SD/SDIO Card (continued)
A T PIN FUNCTION Ry
(CONNECTION)
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
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 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 OST | b anc 080 ate pacedt i 11 2. and 1061 s log 2+ 44 5368 T8 8B 9A gy
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. I/0
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. I/0
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
A7 | Vecwo | (ieiow) | BROMSUBRY ollge Ve pouers 19, 26, 6. 46, 61, and 1061
B7 1B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
C7 3B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
D7 12B (tie-low) Input pin not used in this mode. Tie to GND. Input
E7 9B2 CMD Command signal connected to card I/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
G7 Vees: Vees: 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
AYDD_HOST VDD_HOST AYDDSD
LTI SLT1% m
~cse. vCcae Al " " g
veeat (Gl =
R3, Q BS a7 1
R4 2 as |MODE@ YCCBa G7 R4 DATL3:@]1
MODE1 YCCBL —VR}/% o1 yss
2 Bs
DATAB. h B3|p | p | BZ DATe@ LR 3 DaTat
DATAL.h a2 | s op|Cé DaTAl Wi 4 sDI0/DATAQ
DATA2.h B2 | 3p 3p [C7__DATAZ DaTac S DpaTA2
DATA3.h D2|4q 8] 45 |DS B
(=3 pATA3 INS
RSl G21s5n a 58 {E€ nvu 7 tATES
R 2 E2l¢n 0 6B [S6 DNy | 8 scik
RZ w8 Fliog e 78 FS DU e el 9 uee
R8 \An@ F2lgon a 8B 1G5 pNu ?g 12 yss
BSiH Cl 9A g 9Bl 6 a |aaa T ° !l Lock ¢Physical)
ez oy L 8BS | $14 (418
a 9B2 [£Z- DNU IR (B
SCLK. h Bl | gat ¥ LoB1 A6 SCLK AT 54805-1@21
SLLK-Foh €2l gn2 & lemeEe v v
RI,\r@ G311 5 118 B pnu MEMORY STICK CONNECTOR
&1, Dyt i2a 12p [DZR22, 8
R 2 Fd1y3q 143 [EZ pny
DATB-dir.h B4|p(r
DATU-dir.h a4 | sp1R
sy DATU=dir.n C4l3n1R
e DATU-dir.h a3|.pir aND LCS
RIBAMZ D3156DIR GND (D4
RBAZ ELIZ8DIR GND [E3
CMD-dir.h Dl {gp(R oND [ES
v
Table 7. Memory Stick
SIGNAL NAME
o | e OR PIN FUNCTION Ry
’ (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 I/10
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 Vca. Input
F1 7A (tie-low) 1/0O pin not used in this mode. Tie to GND. I/0
G1 Veea Veea A-port supply voltage. Vcca powers all A-port I/Os and control inputs. Power
A2 2A DATALl.h Data bit 2 connected to host. Referenced to Vca. I/10
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-th other processors. Leave unconnected if not used. Output
D2 4A DATA3.h Data bit 4 connected to host. Referenced to Vca. I/10
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
G2 5A (tie-low) 1/0 pin not used in this mode. Tie to GND. 110
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Q} TEXAS MMC, SD CARD, Memory Stick, SmartMedia, AND xD-Picture Card
INSTRUMENTS +15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER
SCES615H-OCTOBER 2004—REVISED JANUARY 2007
Table 7. Memory Stick (continued)
A T PIN FUNCTION Ry
(CONNECTION)
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
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
E4 | TS TSN | o oo SoAD e piaced n 2. and 1081 s oy " 1 A 4A 1828 3BABSA g
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) . . . 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 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. I/0
G5 8B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
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 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. I/0
G6 6B DNU 1/0O pin not used in this mode. Leave unconnected. I/0
A7 Veeso Veeso 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
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 1/0O pin not used in this mode. Leave unconnected. I/0
F7 14B DNU Open-drain output not used in this mode. Leave unconnected. Output
a7 Veest (tie-low) E;zgr}nsrhp;glym\ézléégﬁé\t/é:(é?'%lglowers 5B, 6B, 7B, 8B, 9B2, 10B2, 11B, 12B, and 14B. Not Power
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CONFIGURATION 1 FUNCTION TABLE

(MODEO = L, MODE1 = L)

SIGNAL INPUTS OPERATION
CSO0 CS1 9DIR (1-4)DIR MMC/SD Memory Stick/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 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.0, 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.O 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 DATAOQ.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 DATAS3.1 to DATA3.h
DATO.h to DATO0.0 and to DATO.1, DATAO.h to DATAOQ.0 and to DATAO.1,
L@ L@ X H DAT1.h to DAT1.0 and to DAT1.1, DATA1.h to DATAL.0 and to DATAL1.1,
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 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 DAT1.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 DATAS3.h
DATO.h to DATO.0, DATAO.h to DATAO.0,
L H X H DAT1.h to DATL1.0, DATA1.h to DATAL.0,
DAT2.h to DAT2.0, DATA2.h to DATA2.0,
DAT3.h to DAT3.0 DATA3.h to DATA3.0
DATO.1 to DATO.h, DATAO.1 to DATAO.h,
H L X L DAT1.1 to DAT1.h, DATA1L.1 to DATAL.h,
DAT2.1 to DAT2.h, DATA2.1 to DATA2.h,
DAT3.1 to DAT3.h DATA3.1 to DATAS3.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, 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 (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. DATA1.0 and DATA1.1 to IRQ.
IRQ is an open-drain output. IRQ is an open-drain output.
L H X X DAT1.1 to IRQ. DATA1.1 to IRQ.
Interruptt IRQ is an open-drain output. IRQ is an open-drain output.
reques p— —
a H L X DATL1.0 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

16
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Configuration 2 - Interfacing With SD/SDIO Card and Using GPIOs for Level Shifting

VDD_HOST
R9

VDD_HOST
2L T8
<)

£
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¢ Eq
/C88.h ———— ~CS0 VCCAB
= 1% sCS1 VCCAL i)
BS 5 % %
% i :835? Sggg? DATL3:0] ; :
2| = 3
DATA.h B3|q B 5
DATL.h A2 | op 2B 1 E:E/CS/CD
DAT2.h B2 |ap 3B S ot
DAT3.h D2 |40 (&) 4B q
G vss1
[-0_8.h G2 |sq S Sp |F6 1,08 i o
[-0_1l.h E2|en D &p |G6 01 CcLK o o
[-0_2.h Flog g op |ES 102 % Gens
[-0_3.h F2|gn I ap |GS 103 [[\_Dare .-
CMD.h Cllgp (&1 91 |.BE DATL 5
> £7 DATL
a 9B2 | =— DNU 18 Lp/CD (Pysical)
LKD) BLijaal b 1oBL (26 11 ¢D (Physical)
CLK-f.h C2 1 19n2 % 1@B2 [EE 06 12 i
[4.h G311a o 118 [Dé 04 4 #xip
05.h E3 20 128 |22 Is {8 ip Erbstest
[6.h Fal13a 148 2 pnvu
DAT@-dir.h B4|prR <
DATL-dir.h 84 | 5pR
DAT2-dir.h C4l3piR
DAT3-dir.h 83|4pR eND €3
[-081-dir.h D3|sepiR GND D4
[-023-dir.h EllogniR GND 1E3
CMD-dir.h Dl {gprR GND [ES
v
Table 8. SD/SDIO Card Using GPIOs for Level Shifting
SIGNAL NAME
o | e OR PIN FUNCTION Ry
’ (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
C1l 9A CMD.h Command signal connected to host 110
D1 9DIR CMD-dir.h Direction control for 9A/9B connected to host Input
E1l 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 1/0O. Referenced to Vca. Tie to Vca 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. I/10
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. I/0
E2 6A 1/01.h General-purpose 1/0. Referenced to Veca. Tie to Veca or GND if unused. 110
F2 8A 1/03.h General-purpose 1/0. Referenced to Veca. Tie to Veca or GND if unused. I/0
G2 5A 1/00.h General-purpose 1/0O. Referenced to Veca. Tie to Veca or GND if unused. 110
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Table 8. SD/SDIO Card Using GPIOs for Level Shifting (continued)
A T PIN FUNCTION Ry
(CONNECTION)
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 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
R I T T R
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, MODEO determine mode of operation (see Table 1). Input
B5 | MODEO (tie-high) Tie MODEQO 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 1/102 General-purpose I/0. Referenced to Vcp;. 110
G5 8B 1/03 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 1/00 General-purpose I/0. Referenced to Vcp;. 110
G6 6B /01 General-purpose I/0. Referenced to Vcp;. 110
A7 Veeso Veeso 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
Cc7 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. I/0
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
18
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CONFIGURATION 2 FUNCTION TABLE
(MODEO = H, MODE1 = L)
INPUTS OPERATION
SIGNAL _ Memory Stick/
SO S1 9DIR (1-4)DIR 56DIR 78DIR MMC/SD Memory Stick PRO
CLK forced low, SCLK forced low,
Clook 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 1/0Os are Hi Z All data 1/0Os are Hi Z
H H X X X X (isolation mode). (isolation mode).
DATO to DATO.h, DATAO to DATAQO.h,
L L X L X X DAT1 to DAT1.h, DATAL to DATAL.h,
Data DAT2 to DAT2.h, DATAZ2 to DATAZ2.h,
DAT3 to DAT3.h DATAS3 to DATA3.h
DATO.h to DATO, DATAO.h to DATAO,
L L X H X X DAT1.h to DAT1, DATAL.h to DATA1,
DAT2.h to DAT2, DATAZ2.h to DATAZ2,
DAT3.h to DAT3 DATAS3.h to DATA3
H H X X X X C_:MD.h and CMD are Hi Z B_S.h qnd BS are Hi Z
(isolation mode). (isolation mode).
Command [~ L X X X CMD to CMD.h BS to BS.h
L 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,
L L X X L X /01 to I/O1.h /01 to I/O1.h
GPIO 1/00.h to 1/0O0 1/00.h to I/0O0
.hto , .nto ,
L L X X H X I/O1.h to /01 /O1.h to /01
1/02 to 1/02.h, 1/02 to 1/02.h,
L L X X X L /03 to 1/03.h /03 to 1/03.h
1/102.h to 1/02, 1/02.h to 1/02,
L L X X X H /03.h to 1103 /03.h to 1103
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Configuration 3 - Interfacing With 8-Bit MMC
VDD_HAST VDD_HOST VDDSD
5 2[T18 8LT1g
sTLT® ST Ts
= S <5 —
E4
£€S.h —'“fv\»“—:% ~Cse vccae [l & &
REA2 GH ~cst veeal (6L
BS a7 3lalzlz|z]z])n |n |2
R3 @ as |MODE® 35&2? c7 DATL7: @1 "é‘n %"%;—g é;
MODEL @ Ja Ja I= Ja o Ja Ja Ja
CEEEEREER 2
DAT@. h B3| qn \p Bz pete Dat2 —RATE
DATL.h A2 | o op|Cé DATt DAT3 1 DAT3/CS/CD
DAT2.h B2 |3 Jp|C7__ Dat2 DAT4 L0 DaT4
DAT3.h D2 [&] DS DAT3 cMD
4 8 4B 2 cmp
DAT4.h G2 |5q b 5p [F6_ DAT4 DATS 11 0aTS
DATS. h E2|eq D ¢p|G6__ DArs T
DAT6.h Fl|og g -g [ES DAT6 e
DAT?7.h F2 8n a 8B G5 DAT? CLK SR
CMD. h Cllgpn (5] 9B1 |BE r l HATE 12 DAT6
a 982 |EZ pnu | 6 vss2
CLK.h Bl | ga1 <+ LOB1 [B6 Dar? 13 DAT?
Ceefh—— CBligre & 1e2(EC nnvu e 7 1aTe
L G3l)1n & 118 1B& pNu 5 L1 8 DAt
oNuE3] 120 12B u\/\/% 14 GND
F41i3n 148 HEZ pNU
RS a
DAT@-dir.h B4R
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CMD-dir.h Dianip oD [ES
v
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Table 9. 8-Bit MMC
PIN | PN | SIETRNANE PIN FUNCTION PN
(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 Veca. 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 | lom2 | CLKtn G sors. Leve uncommected f not Used, P OCeSsors OPINAIEN T outpur
D2 4A DAT3.h Data bit 4 connected to host. Referenced to Vca. 110
E2 6A DAT5.h General-purpose 1/0. Referenced to Veca. 110
F2 8A DAT7.h General-purpose 1/0. Referenced to Veca. 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 TS0 TSO0.n gg;dasrzlzf;g‘re%n;nhgistz:A;:rt]i(\j/i:)og\i i\évlrl)?/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 MODEQ 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. Vccpgo 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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+15-kV ESD-PROTECTED VOLTAGE-TRANSLATION TRANSCEIVER INSTRUMENTS
SCES615H-OCTOBER 2004—REVISED JANUARY 2007 -
Table 9. 8-Bit MMC (continued)
SIGNAL NAME
A OR PIN FUNCTION Ry
: (CONNECTION)
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. I/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 | Vecer Veees used in this mode. Tie to GND. Power
CONFIGURATION 3 FUNCTION TABLE
(MODEO = H, MODEL1 =L, 8-BIT MMC)
INPUTS
SIGNAL ———— OPERATION
CSO 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, DAT5, 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 DAT5.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 L X L X X X CMD to CMD.h
L X H X X X CMD.h to CMD
22
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Configuration 4 - Interfacing With SmartMedia or xD-Picture Card

A Side B Side

SmartMedia/
xD-Picture
Card

Veea Vees

Host ﬁ AVCA406 M

Table 10. SmartMedia or xD-Picture Card

PIN | PN | ST NANE PIN FUNGTION PN
(CONNECTION)
Al Veea Veea 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
C1l 9A CLE.h Command latch enable connected to host 110
D1 9DIR (tie-low) Input pin not used in this mode. Tie to GND. Input
E1l 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 Veca. 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 Veca. 110
B2 3A 1/03.h Data 1/0O 3 connected to host. Referenced to Veca. 110
c2 10A2 RE-fn Sst?:nzraLtgg \Igeudnbca(l)cnkn:eocthe%s}f rL]JsteSSvevijth OMAP processors. Use with other processors is Output
D2 4A 1/04.h Data 1/O 4 connected to host. Referenced to Vcca. 110
E2 6A 1/06.h Data 1/0O 6 connected to host. Referenced to Vcca. 110
F2 8A 1/08.h Data 1/O 8 connected to host. Referenced to Vcca. 110
G2 5A 1/05.h Data 1/0O 5 connected to host. Referenced to Vcca. 110
A3 4DIR 1/O-dir.h Data direction control connected to host Input
B3 1A 1/01.h Data 1/0O 1 connected to host. Referenced to Vcca. 110
C3 Depopulated ball
D3 56DIR 1/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
Ad 2DIR 1/O-dir.h Data direction control connected to host Input
B4 1DIR 1/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 CS0 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 | MODE1l (tie-high) . . . Input
— MODEL1, 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)

A SR e PIN FUNCTION Ry
(CONNECTION)
C5 GND GND Ground
D5 4B /104 Data 1/O 4 connected to card. Referenced to Vcg. 110
E5 GND GND Ground
F5 7B 1107 Data 1/O 7 connected to card. Referenced to Vcg. 110
G5 8B 1/08 Data 1/O 8 connected to card. Referenced to Vcg. 110
A6 10B1 RE Read enable connected to card Output
B6 9B1 CLE Command latch enable connected to card Output
C6 2B 1/102 Data 1/O 2 connected to card. Referenced to V. 110
D6 11B WP Write protect connected to card Output
E6 10B2 WE Write enable connected to card Output
F6 5B 1/05 Data 1/0 5 connected to card. Referenced to Vcg. 110
G6 6B 1/06 Data 1/0O 6 connected to card. Referenced to V. 110
A7 Vcero Vees B-port supply voltage. Vccgo powers 1B, 2B, 3B, 4B, 9B1, and 10B1. Power
B7 1B /01 Data 1/O 1 connected to card. Referenced to Vcg. 110
Cc7 3B 1/03 Data 1/O 3 connected to card. Referenced to V. 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 Veesr Vees 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
CSO CSl1 9DIR (1-4)DIR 56DIR 78DIR
Clock X X X X X X @.h IOF_ -
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 I/0(1-8) to 1/0(1-8).h
L X X H H H I/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 \(/l\gféhht?svgr? ’osg-t((i)r;fc.)ttput)
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10A1

13A

10A2

LOGIC DIAGRAMS (POSITIVE LOGIC)
CLK Path

:

CTRL(®
N TP » — 10B1
/
CTRL(®)
\L CTRL(®
>:
|~
CTRL®)

CTRL(®) )’
<
N <]

(1) CTRL represents a decoded MODEO, MODE1, CS0, and CS1 state.
(2) Translation point
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Data Path
DIR
1,23, 4
( ) |_|TP(2)
CTRL® D —
‘ L
CTRL(®) DC
A '\ I TP I I\ B
1,2,3,4) | | 1,2,3,4)
CTRL(®)
oG mE
TRL®
[ <
DIR e
(5,6,7,8) TP
CTRL(®)

B
| L * 5.679
CTRL(®)

CTRL(®
NS \LI
/ I TP I '\ >_¢
A L
(5,6,7,8) > )
1 I I
< <7

TP(2)

(1) CTRL represents a decoded MODEO, MODEL1, CS0, and CS1 state.
(2) Translation point
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CMD Path

9DIR —I>—‘— —
CTRL(®

Y

CTRL(®
TP
CTRL()
9A ® |I> TP() I\ 9B1
CTRL()
| —C
u TP() — 9B2
CTRL()
N
/
~ TP()
Cs1
/

(1) CTRL represents a decoded MODEO, MODEZ1, CSO0, and CS1 state.
(2) Translation point

WP and R/B Paths

N N
11A TP®) 11B
| |
CTRL®W
12A )(5] TP ] 12B
N N

(1) CTRL represents a decoded MODEO, MODEL, CSO0, 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

CTRL®)
2B
> E}L\ﬁ CTRLO
6B >_T J @ 14B
R

(1) CTRL represents a decoded MODEO, MODEL, 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 Y
1/0 ports (A port) -0.5 Vcea + 0.5
\ Input voltage range (@ 1/0 ports (B port) -0.5 Veeg + 0.5 \%
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 I\(/)s\lltigeierg?g;a applied to any output in the high or A port -0.5 Veea 0.5 v
B port -0.5 Vceg + 0.5
lik 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, Veeg, of GND +100 mA
03 Package thermal impedance GQC/ZQC package 34| °C/w
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

()
4)

only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
The input voltage and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.
The output positive-voltage rating may be exceeded up to 4.6 V maximum if the output current rating is observed.

The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions Y@®®
Vea Veeo MIN MAX | UNIT
Vcea  Supply voltage 14 Vees \
Vceg  Supply voltage 14 3.6 \
14Vt01.95V Ve % 0.65
Viu High-level input voltage All inputs ®) 1.95Vt0 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| Vv
27Vto3.6V 0.8
V| Input voltage Veel \
Vo Output voltage Active state Veeo \
3-state Veco
14Vtol6V -1
. 1.65Vto 195V -2
loH High-level output current (A port) 23Vi027YV ) mA
3Vto36V -8
14Vtol6V
loL Low-level output current (A port) 165VIo 195V 2 mA
23Vto27V 4
3Vto3.6V 8
14Vtol6V -2
lo High-level output current (B port) 165VIo 195V - mA
23Vto27V -8
3Vto36V -16
14Vtol6V
loL Low-level output current (B port) 165VIo 195V mA
23Vto27V 8
3Vto3.6V 16
At/At  Input transition rise or fall rate 5| ns/V
Ta Operating free-air temperature -40 85| °C
(1) Vccy 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 Vca, except when Veeg =0 V.

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 SCBA0OA4.

All A-port 1/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-

30
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Electrical Characteristics®™®
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Veea Vces MIN TYP®  MAX| UNIT
loy = —100 pA 14Vt036V | 1.4Vt036V | Veeo—0.2
loy = —1 MA 1.4V 1.4V 1.05
Vou (A port) loy = —2 MA V)= Viy 1.65V 1.65V 1.2 \Y
loy = —4 MA 2.3V 23V 1.75
loy = -8 MA 3V 3V 2.3
loL = 100 pA 14Vto36V | 1.4Vto36V 0.2
loL =1 mA 1.4V 1.4V 0.35
loL =2 MA V)=V, 1.65V 1.65V 0.45
Voo (A port) \%
loL =4 MA 2.3V 23V 0.55
loL =8 MA 3V 3V 0.7
loL =2 mA Open-drain output (12A) 3V 3V 0.45
loy = —100 pA 14Vt036V | 1.4Vt036V | Veeo—0.2
loy = —2 MA 1.4V 1.4V 1.05
Voy (B port) loy = —4 MA V)= Viy 1.65V 1.65V 1.2 \Y
loy = —8 MA 2.3V 23V 1.75
loy = 16 mA 3V 3V 23
loL = 100 pA 14Vto36V | 1.4Vto36V 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) \%
loo =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| = Vca 0r GND 14Vto36V 36V +25| pA
Il | 14B Vo = Veea 0to 3.6V 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, |outputs are Hi Z 36V ov +10
16V 16V 4.5
195V 195V 5
~ ~ 1.95V oV 5
leca V| =V or GND, Ig=0 27V 27V 55 HA
36V oV 10
36V 3.6V 10
16V 16V 6.5
195V 195V 7
~ ~ 1.95V % 0.5
lece V| =V or GND, Ig=0 27V 27V 75 HA
36V oV 1
36V 36V 10
(1) Vcco is the V¢ associated with the output port.
(2) Vccy is the V¢ associated with the data input port.
(3) Alltypical values are at T, = 25°C.
(4) For I/O ports, the parameter loz includes the input leakage current.
31
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Electrical Characteristics (continued)

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

PARAMETER TEST CONDITIONS Veea Vece MIN TYP®)  MAX| UNIT
c Control inputs V=V GND 18V 3v 35 .
. = or .
: Clock input ! CeA 4 P
C, |14B Vg = Veeg ofr GND 1.8V 3V 175 pF
A port Vo =V GND 4.5
Co por 0= Yeca O 18V 3V pF
B port Vo = Vcep or 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
+03V
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
Veea = 1.5V £ 0.1V, over recommended operating free-air temperature range (see

EROM . Vecg = 1.8V | Veeg =25V | Veeg =3V | Veeg =3.3V
PARAMETER (INP%T) (OUT'?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.O 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.O 1 7.1 1 4.1 1 3.9 1 3.6
thd CMD.h CMD.1 1 7 1 4.6 1 41 1 4.2 ns
CMD.O CMD.h 1 6.2 1 4.9 1 4.8 1 4.7
CS0 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 4.8
WE WE.h 1 7.4 1 4.3 1 4.3 1 4.2
WP WP.h 1 6.6 1 4.5 1 4.4 1 4.3
DAT1.0 or DATA1.0 IRQ 1 4.8 1 3.3 1 3.3 1 3.3
DAT1.1 or DATA1.1 IRQ 1 4.9 1 3.4 1 3.3 1 3.3
ten DIR B 1 6.7 1 4.5 1 4.4 1 4.6 ns
DIR A 1 10.3 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 DATA1.0 IRQ 1 6.7 1 4.9 1 5.5 1 5.5
DAT1.1 or DATA1.1 IRQ 1 6.5 1 4.7 1 5.4 1 5.4
tais DIR B 1 69 1 64 1 64 1 63| 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
V, =3V V, =33V
PARAMETER (::NRP%'\#) (ouTTgUT) %03V o3V 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
Veeg =18V | Veeg =25V | Veeg =3V | Veeg =33V
PARAMETER (E\JRP%Mr) (OUTI'?’UT) 015V “Fozv 03V “Foav UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
A B 1 75 1 46 1 41 1 3.7
B A 1 4.6 1 4.2 1 41 1 4
CLK.h or SCLK.h CLK.0 or SCLK.0 1 8 1 4.8 1 43 1 4.2
CLK.h or SCLK.h | CLK-f.h or SCLK-f.h 2 179 2 9.4 2 8.7 2 8.3
CMD.h CMD.0 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 35| ns
CMD.0 CMD.h 1 45 1 4 1 3.8 1 3.8
CSO0 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 DATAL.0 RQ 1 5 1 3.3 1 3.3 1 3.3
DAT1.1 or DATAL.1 RQ 1 4.6 1 31 1 3.1 1 3.1
ten DIR B 1 6.4 1 3.8 1 3.6 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 DATAL.0 RQ 1 6.5 1 4.8 1 5.5 1 55
DAT1.1 or DATAL.1 RQ 1 6.6 1 4.8 1 5.3 1 5.3
tis DIR B 1 6.3 1 5.4 1 5.7 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 £ 0.15V, over recommended operating free-air temperature range (see
Veecg =3V | Veeg =33V
PARAMETER (::NRP%'\#) (ouTTgUT) %03V “Tosv 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 0.8 ns
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Switching Characteristics
Veea = 2.5V £ 0.2V, over recommended operating free-air temperature range (see

V =25V V, =3V V =33V
PARAMETER (::NRP%"."D (OUTFI?UT) o2V %03V To3V UNIT
MIN  MAX MIN  MAX MIN  MAX
A B 1 4 1 34 1 3.1
B A 1 3.7 1 3.5 1 3.6
CLK.h or SCLK.h CLK.0 or SCLK.0 1 3.9 1 3.5 1 3.5
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 3.1 1 2.7
thd CMD.h CMD.1 1 3.6 1 3 1 2.8 ns
CMD.O CMD.h 1 3 1 3 1 3
CS0 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 3.4 1 3
WP WP.h 1 3.5 1 3.1 1 29
DAT1.0 or DATA1.0 RQ 1 3.3 1 3.3 1 3.2
DAT1.1 or DATAL1.1 IRQ 1 3.6 1 3.4 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 IRQ 1 7.2 1 54 1 54
DAT1.1 or DATAL1.1 IRQ 1 7 1 54 1 5.4
tgis DIR B 1 45 1 51 1 51| 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
V, =3V V, =33V
PARAMETER (::NRP%'\#) (ouTTgUT) %03V o3V 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 0.7 0.7 ns
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Switching Characteristics
Vcea = 3.3V £ 0.3V, over recommended operating free-air temperature range (see
FROM T Vees =33V
PARAMETER (INP%T) (OUT,?,UT) +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 3.3
CLK.h or SCLK.h CLK-f.h or SCLK-f.h 2 6.1
CMD.h CMD.0 1 2.7
thg CMD.h CMD.1 1 27| ns
CMD.0 CMD.h 1 2.6
Cs0 B 1 3.7
R/B R/B.h 1 25
WE WE.h 1 3
WP WP.h 1 2.8
DAT1.0 or DATAL.0 RQ 1 3.2
DAT1.1 or DATAL.1 TRQ 1 3.2
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 RQ 1 5.3
DAT1.1 or DATAL.1 TRQ 1 5.2
tais DIR B 1 5| ns
DIR A 1 47
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
FROM T Vees =33V
PARAMETER (INP?JT) (OUTgUT) t03V UNIT
MIN  MAX
A B 52
Clock
B A 52
fnax A B %6 MHz
Data
B A 26
tsk(o) A B 0.7 ns
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Operating Characteristics
Veea = 1.8V, Veeg =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
Cpaa 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_=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 C_=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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PARAMETER MEASUREMENT INFORMATION

2%V,
o A ceo TEST s1
1
R O Open
From Output " / P tpd Open
Wnder Test GND tpLz/tpzL 2 xVeeo
c tpHz/tpzH GND
L R tpLz/t oD 2 xV
(see Note A) I L pLz/tpzL (OD) cco
= = = Veco CL RL Vip
15V+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 Veea
Control
(low-level
enabling) ov
______ Veer Output Veco
Input ’Z Veal2 51 Vearl2 Waveform 1
| oV Slat2 xVcceo Vor
| | (see Note B)
tpLH —H—D' D tp
| | Output v
| —— — Vo Waveform 2 OH
Output Vecol2 Vecol2 ( SlNat tG’\é?
see Note
VoL ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE 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 21 V/ns.
The outputs are measured one at a time, with one transition per measurement.
tp 7z and tppz are the same as tg;s.
tpzL and tpzy are the same as tep,.
tpLH and tpyL are the same as tpg.

V) is the V¢ associated with the input port.
Vceo is the V¢ associated with the output port.

—TOMmMOUO

Figure 1. Load Circuit and Voltage Waveforms
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 11-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN74AVCA406DGGR Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 AVCA406
SN74AVCA406DGGR.B Active Production TSSOP (DGG) | 48 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 AVCA406

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI'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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74AVCA406DGGR | TSSOP | DGG 48 2000 330.0 24.4 8.6 13.0 18 12.0 | 24.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AVCA406DGGR TSSOP DGG 48 2000 356.0 356.0 45.0
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PACKAGE OUTLINE
DGGO048A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8.3 SEATING PLANE
7 TYP TN
PIN 11D m e
A
D AREA 26X
e 48 r gin
10— : ==
— ‘ f=—m4
— —
— —
— —
— —
— —
— —
— —
— —
12.6 — o 2X
12.4 —1 — 115
NOTE3 — — :
— —
— —
— —
— —
— —
— —
— —
— —
— —
— —
24 ] = J
C 25 1 J
agx 027
E 6.2 0.17 12 |
60 [ [o0s® [c[A[8] 10

TN
/Y A\ (0.15) TYP
/s wn A
\ 7 T
“\'A/\ -?
SEE DETAIL A GAGE PLANE -r

| 075
oto 0.05

0°-8

DETAIL A
TYPICAL

4214859/B 11/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT

DGGO048A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
48X (1.5) ﬁ S\(KLMM
e
|
woad 2| S5
— i [ ——
- = | =
46X (0.5) % \ %
|
(R0.05) % | % SYMM
ve & = -—-— T ——B===—t
= |
= | =
—— | (——
== w =
24 \ 25
(7.5)
LAND PATTERN EXAMPLE
SCALE:6X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ METAL SOLDER MASK‘\ /OPEN'NG
#L 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

4214859/B 11/2020

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DGGO048A

EXAMPLE STENCIL DESIGN
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

48X (0.3) T

[
46X (0.5) j

(RO.OS)TYPJ—(;;f———+777,7,

24

48X (1.5) T——‘ SEMM
11 |
[
|
[
|
[
|
[
|

—

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

25

4214859/B 11/2020

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com




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 AND DISCLAIMER

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

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

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

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

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

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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