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1. Overview

TOSHIBA develops a companion chip, called TC6391XB, which can be connected to the Strong ARM (SA1110/XScale)
made by Intel corporation. This chip is equipped with Standard Memory interface with 16-bit bus. TC6391XB is a controller
LSl for SD memory card, SDIO card, SmartMedia and USB devices. In addition, TC6391XB holds Serial 1/0 controller for
PDC/cdmaOne and some logic for controlling PCMCIA(CompactFlash) card and low Polysilicon TFT. This companion chip
enables not only complete system to be built with greatly reduced chip count, but also low power consumption which is
performed by using both buffer off function with #SUSPEND and gated clock control.

1.1 Chip Specifications
- 0.35um CMOS Process
- 0.8mm Ball Pitch 225-pin PBGA Package

1.2 Specification Overview

- Standard Memory Interface

- Supports interrupt

- Clock Freguency : Max.33MHz

- Supports SD Card 1 Slot

- Conforms to SD Memory Card Physical Layer Specification

Version 1.0

Operating frequency Max.25MHz
Offers MultiMedia Card write/read
Offers multi-block write/read
Does not support SPI mode
Supports double buffers(512byte* 2)

- Conforms to SDIO Card Specification Version 1.0
Operating frequency Max.25MHz View of TC6391XB

Offers multi-block write/read
Does not support SPI mode
Supports 64byte buffer
- Conforms to SmartMedia Electric Specification Version 1.2 and SmartMedia Physical Format Specification Version 1.2
Supports 3.3V SmartMedia (Does not support 5.0V media)
Supports hardware ECC
SmartMediainterface signals can be assigned to GPIO interfaces
- Conforms to Universal Serial Bus Specification Version 1.1
Supports 3 ports
- Supports Seria 1/0 Controller(for PDC/cdmaOne)
Supports Asynchronous Receiver/Transmitter 2 ports
Supports Synchronous Receiver/Transmitter 1 port
- Supports Low Polysilicon TFT-LCD Interface converter
Includes any logic for controlling Low Polysilicon TFT
- PCMCIA(CompactFlash) Device I/F Control
Includes any logic for controlling PCM CIA(CompactFlash)

TOTAL 2 PAGE NO.6
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2. Block Diagram

StrongARM
(SA1110/XScale)

TC6391XB

Host Interface Control

A\ A 4

Interrupt PCMCIA(CompactFlash)

Control Device I/F Control

Low Polysilicon TFT- Seria /O Controller
LCD I/F Converter

Y

Low Polysilicon USB Host Controller (3 Ports)

TFT

A

SD Memory Card SmartMedia Controller/

GPIO Controller
/SDIO Card Controller Selectable

v

2i goDeE

UNIVERSAL SERIAL BUS
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3. Signals
3.1 PinAssignments .
Bottom View
A B C D E F G H J K L M N P R
USB2DN USB3DP CPH STH XCK NXCK XST NXST YCK RRXD VSS #RDSR RTXD VSS
USB1DN USB3DN NYCK YST NYST COM PREC #PREC #RCTS #RDCD #RRI #RRTS TXDO
#USBOC USB1DP USB2DP #PPOL LHSYNC LVSYNC LDE LSCLK #S2CD1 #S2CD2 SMCLE #RDTR RXDO
PPON1 PPON2 TST1 TST2 #S2DOE #S2WAIT SMALE SMD7 FRMO
SDCMD SDLED PPON3 #S2COE | #S2I01S16 ( #SMWE SMD6 SCKO
SDCD2 SDCLK SDPWR #DIR #SMLED #SMRE SMD5 TXD1
SDCD1 SDWP #SDCD | #S1I01S16 #SMLOCK #SMCE SMD4 #RTS1
SDCDO RSV1 #SMEJCT | #SMWP SMD3 RXD1
SMVC3EN SMD1 SMD2 #CTS1
#SMRB SMDO #CONT2 RVON
#S1DOE HRDY #SMCD #SMWPD #DTR1 #CONTL1
#S1COE #P10O16 PSKTSEL SMLVD | #SMEJSW #PUPD VSS
#P1CD #PWAIT #HBEH HD9 HD6 HD3 #DET1 #DSR1
#PIOR #PCE2 HA13 #HBEL HA12 HA8 HA4 HD15 HD12 HDS8 HD5 HD2 SEL1 SELO
#POE #PCE1 VSS #HWE HA1l HA7 HA3 HD14 HD11 HD7 HD4 HD1 HDO VSS
A B C D E F G H J K L M N P R
TOTAL102  PAGENOS
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3.2 PinSignas

Host Interface (35-pin)

NAME Pin 10 Power FUNCTION/REMARKS
Supply
HD15 114
HD14 25
HD13 K13
HD12 K14
HD11 K15
HD10 L12
HD9 L13
HD8 L14 .
D7 Ls| 1ot VDDS |System Data 15-0
HD6 M13
HD5 M14
HD4 M15
HD3 N13
HD2 N14
HD1 N15
HDO P15
HA13 D14 | System Address 13-1
HA12 F14 |
HA11 F15 |
HA10 G12 |
HAQ G13 |
HAS Gl14 |
HA7 G15 |
HAG H12 |
HA5 H13 |
HA4 H14 | VDDS
HA3 H15 |
HA2 a2 |
HA1 13 |
#HCS F13 I Chip Selection
#HOE F12 | Output Enabled
#HWE E15 | Write Enabled
#HBEL E14 | Byte Enabled L
#HBEH E13 | Byte Enabled H
HRDY Ell| O(OD)*2| VDD |Ready

*1  Buffer with pull-down resistance
*2 Levelscannot be converted.

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)
SD Card Interface (9-pin)

NAME Pin 10 Power FUNCTION/REMARKS

Supply

SDCD3 A5

SDCD2 A6 10 SD Card Slot /Data Bus

SDCD1 A7

SDCDO A8

SDCMD B5 10 VDD SD Card Slot /Command

SDCLK B6 O SD Card Slot / Clock

#SDCD c7 | * SD Card Slot /Detection

SD Card Slot /Write Protection
*

SDWP B7 I Mediais write-protected when this Pin indicates "High".

SDLED C5 O SD Card Slot /signal for LED
* Buffer with pull-up resistance
SD Card Power Supply Control (1-pin)

NAME Pin 0 Power FUNCTION/REMARKS

Supply
SDPWR C6 VDD  |SD Card Slot/ Power Supply Control. 3.3V Enable Signal

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)

SmartMedia™ Interface (22-pin)

NAME Pin 10 Power FUNCTION/REMARKS
Supply
SMD7/GPI7 P4
SMD6/GPI6 P5
SMD5/GPI5 P6
SMD4/GPl14 P7 .
svoacPs | pg| Ot bata
SMD2/GPI2 P9
SMD1/GPI1 N9
SMDO/GPIO N10
SMCLE/GPO5 N3 | O (3state) Command Latch Enabled
SMALE/GPO4 N4 | O (3state) Address Latch Enabled
#SMWE/GPO3 N5 | O (3dtate) Write Enabled
#SMRE/GPO2 N6 | O (3state) Read Enabled
#SMCE/GPO1 N7 | O (3state) Chip Enabled
#SMWP/GPOO N8 | O (3state) Write Protection
#SMRB/GPI12 | M10 [ VDD | Busy
#SMCD/GPI11 | M11 | *2 Card Detection
SMLVD/GPI10 | M12 | *2 Low-Voltage Detection
Write Protection Seal
#SMWPD/GPI9 | N11 | *2 Indicates Write-Protected Media being inserted when this Pin
indicates"Low".
Ejects request.
When H, amediaisinserted. When L, no mediaisinserted.
N Changes detection control to one where L indicates a mediais
ASMEISWIGPIS | N12 1*2 inserted by setting bit 7 of the SmartMedia™ host controller’s
configuration register 63h.
#SMLED M6 | O(OD)*3 LED ON
#SMLOCK M7 | O(OD)*3 Lock Mode
#SMEJCT M8 | O(OD)*3 Ej ection Response
*1 Buffer with pull-down resistance.
*2 Buffer with pull-up resistance.
*3 Levels cannot be converted.
SmartMedia™ Power Supply Control (1-pin)
NAME Pin 10 Power FUNCTION/REMARKS
Supply
SMVC3EN/GPO6 | M9 0 VDD Power Supply Control. VDD3.3V Enable Signa

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)
USB Host Interface (10-pin)
NAME Pin 10 Power FUNCTION/REMARKS
Supply
USB1DP B3 USB Port 1 Data+
USB1DN A2 USB Port 1 Data-
USB2DP C3 Yo USB Port 2 Datat+
USB2DN Bl USB Port 2 Data-
USB3DP Cl VDD USB Port 3 Datat+
USB3DN D2 USB Port 3 Data-
PPON1 B4 (0] USB Port 1/Power Supply Control
PPON2 C4 @) USB Port 2/Power Supply Control
PPON3 D5 6] USB Port 3/Power Supply Control
#USBOC A3 I USB Over Current

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)
Serial Port Interface (25-pin)
NAME Pin 10 Power FUNCTION/REMARKS
Supply
TXDO R2 O Synchronous Send Data
RXDO R3 I Synchronous Receive Data
FRMO R4 I Frame Clock
SCKO R5 I Serial Clock
TXD1 R6 O Asynchronous Send Data
#RTS1 R7 0] Reguest to Send
RXD1 R8 I Asynchronous Receive Data
#CTS1 R9 I Clear to Send
RRXD L1 0] Asynchronous Receive Data to Host
#RCTS L2 O Clear to Send to Host
#RDCD M2 O Data Carrier Detect to Host
#RDSR N1 O Data Set Ready to Host
#RRI N2 0] VDD Ring Indicate to Host
RVON R10 0] Power Switch select to Driver/Receiver
RTXD P1 I Asynchronous Send Data from Host
#RRTS P2 I Reguest to Send from Host
#RDTR P3 I Data Terminal Ready from Host
#CONT2 P10 0] Serial Port control
#CONT1 R11 O Seria Port control
#DTR1 P11 (0] Data Terminal Ready to
#PUPD P12 0] Pull-up/Pull-down control
#DSR1 R13 I Data set Ready from
#DET1 P13 I Device detect
SEL1 P14 | * External Device select
SELO R14 | * External Device select

* Buffer with pull-up resistance

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)

CompactFlash Control Interface (22-pin)

NAME Pin 10 Power FUNCTION/REMARKS
Supply
#P1CD C13 O VDD Slot] detect to SA
#P2CD K4 O Slot2 detect to SA
#PWAIT D13 (e} VDDS Wait to SA
#P1O16 D12 (e} 16bit I/O accessto SA
#S1COE C12 0] Slot1 control signal output enable
#S2COE L5 0] Slot2 control signal output enable
#DIR D6 0] Data direction control (1:Write / 0:Read)
#S1DOE D11 0] Slot1 data output enable
#S2DOE L4 (0] Slot2 data output enable
#S1CD2 D9 | * Slot1 detect from Card
#S1CD1 D10 | * VDD Slot1 detect from Card
#S2CD2 M3 | * Slot2 detect from Card
#S2CD1 L3 | * Slot2 detect from Card
#SIWAIT D8 | * Slot1 Wait from Slot
#S2WAIT M4 | * Slot2 Wait from Slot
#S1101S16 D7 | * Slot1 16bit I/O access from Card
#S2101S16 M5 | * Slot2 16bit 1/0 access from Card
#PCE2 Cl4 | Card enable from SA
#PCE1 Ci15 | Card enable from SA
#POE B15 I VDDS |Output enable from SA
#PIOR B14 | 1/O read from SA
PSKTSEL E12 I Slot select(1:Slot2 / 0:Slotl)

* Buffer with pull-up resistance

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.14




TOSHIBA

TC6391XB Tentative Specification Rev. 0.90a

02/02/25

Pin Signals (cont'd)

Low Polysilicon TFT-LCD Converter Control Interface (19-pin)

NAME Pin 10 Power FUNCTION/REMARKS
Supply
CPH D1 0] Clock to DAC
STH E1l 0] DAC sampling start to DAC
XCK F1 0] X clock to LCD
NXCK Gl 0] X clock (Negative) to LCD
XST H1 0] X shift register start to LCD
NXST J1 (0] X shift register start (Negative) to LCD
YCK K1l O Y clock to LCD
NYCK E2 0] Y clock (Negative) to LCD
YST F2 0] Y shift register start to DAC/LCD
NYST G2 0] VDD |Y shift register start (Negative) to LCD
COoM H2 O Common control to LCD
PREC 2 0] Pre-charge to LCD
#PREC K2 0] Pre-charge (Negative) to LCD
PPOL E3 0] Polarity reverseto DAC
#PPOL F3 0] Polarity reverse (Negative) to DAC
LHSYNC G3 I Flat Panel Horizontal sync from LCDC
LVSYNC H3 I Flat Panel Vertical sync from LCDC
LDE J3 I Flat Panel Data enable from LCDC
LSCLK K3 I Flat Panel Shift clock from LCDC

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)

SYSTEM Interface (12-pin)

NAME Pin 10 Power FUNCTION/REMARKS
Supply
HCLK B12 I System Clock (max.33MHz)
CK48M Al12 I External Clock(max.48MHz)
CLK32 B10 I Used for a SD card detection.
#HINT Al4 | O(OD)*1 Interruption
#PCLR A10 I All registers are cleared when this signal is asserted
#SUSPEND A9 I Suspend
DISEL1 B9 l Device |/F Selection 1-0 *2
DISELO All I
VDD Switch On/Off for internal pull-down resister.
Thissigna can control internal pull-down resister of HD[15:0].
SRSEL 8 I 1: Ir?ternal pull-down resi sterpOff e
0 : Internal pull-down resister On
Switch voltage of VDDS
LVSEL C9 I 1:VDDS=3.3V
0:VvDDS=2.5V
DMDAT C10 0] LCD panel dummy data
L3VON Cc11 I LCD 3.3V on

*1 Levelscannot be converted.

*2 SmartMediainterface signals can be used as GPIO interface signals by setting DISEL[1:0] signals. Do not apply
dynamic switching for certain itemsin DISEL 1-0 (Items that switches interface and are uniquely configured for

the system).

DISEL1-0 SmartMedial/F signals
00 SmartMedial/F

01 SmartMedial/F

10 GPIO I/F

11 Reserved

TOSHIBA CONFIDENTIAL
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Pin Signals (cont'd)
TEST Pin (4-pin)
NAME pin | 10 | Power FUNCTION/REMARKS
Supply
igg (';j, Test Mode Signal 3,2,1,0
| VDD Utilized for Test Mode
TST2 H4 Set "0000" for TST[3-0] under normal circumstances.
TST3 A
Other Pins (4-pin)
NAME Pin 10 Power FUNCTION/REMARKS
Supply
#RSVO Al3| O(OD) Open
RSVO B11 | 33 Fixed to direct GND.
RSV1 B8 | ' Fixed to direct GND.
RSV2 B13 | Fixed to direct GND.

TOSHIBA CONFIDENTIAL
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3.3 Power Supply/GND (54 pins)

NAME Pin FUNCTION/REMARKS
Al, M1, R1, A4, F6, G6, H6, J6, K6, F7, G7, H7, J7, K7, F8,
VSS G8, H8, J8, K8, F9, G9, H9, J9, K9, F10, G10, H10, J10, K10,(GND(34 pins)
K12, R12, A15, D15, R15
VDD F5, G5, J5, K5, E6, L6, E7, L7, E8, L8, E9, L9, E10,L10, H11  |3.3V(15 ping)
VDDS F11, G11, J11, K11, L11 2.5V/3.3V(5 pins)

34 Summary: Interface Pins

Interface #of Pins | Remarks

Host 35

SD Card 9

SD Card Power Supply Control 1

SmartMedia™ 22

SmartMedia™ Power Supply Control 1

USB Host 10

Seria Port 25

Compact Flash Control 22

Low Polysilicon TFT-LCD Converter Control 19

System 12

TEST 4

Other 4
| Total 164

GND 34

VDD 15

VDDS 5

NC 7 Open
| Grand Total 225

TOSHIBA CONFIDENTIAL
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4. Functionality Descriptions
4.1 Host Interface

TC6391XB supports standard memory interfaces and the following suggests examples of circuits for
connecting to Standard Memory Interface;

Standard Memory TC6391XB
Al13-1 HA13-1
D15-0 HD15-0
-CS #HCS

-OE #HOE
-WE #HWE
-BEH #HBEH
-BEL #HBEL
-RDY HRDY

4.2 Resource Area
TC6391XB holds the following Resource Area:

1) System Configuration Area

2) SmartMedia™ Host Controller Configuration Area
3) SmartMedia™ Control Register Area

4) SD Host Controller Configuration Area

5) SD Control Register Area

6) USB Host Controller Register Area

7) USB Control Register Area

8) LCD & Serial Port Host Controller Register Area
9) LCD & Serial Port Control Register Area

10) Local Memory Area

See below for mapping of Configuration Area, Control Register Areafor respective devices (SD, SM, USB and LCD
& Serial port). Further, Control Register Areafor respective devices are mapped to any memory resources(800-FFFh)
by setting BASE Address Register in Configuration Area for respective devices.

Offset FUNCTION/REMARKS
A13-12 All-1
00 000 - OFFh System Configuration Area

100 - 1FFh SmartMedia™ Host Controller Configuration Area

200 - 2FFh SD Host Controller Configuration Area

300 - 3FFh USB Host Controller Register Area

400 - 4FFh LCD & Seria Port Host Controller Register Area

500 - 7FFh Reserved for Configuration Area

800 - FFFh Control Register for respective devices

(BASE Address Register of Configuration Register for respective
devices—configurable in Offset10h--)

01 000 - FFFh Local Memory Area 1 (4KB)
10 000 - FFFh Local Memory Area 2 (4KB)
1 000 - FFFh Reserved

TOSHIBA CONFIDENTIAL
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- SD Control Register Area

Asfor accessing Resource in SD Control Register Area, use Configuration Register Base Address

Reg.(Config.offset: 10h) in SD Host Controller for mapping the settings to access designated Memory Areas
(800-FFFh). However, SD Control Register Area cannot be mapped in 10 Resource Area.

SD Host Controller Host Memory
Configuration Registers Space
Offset
Offset / Base Address + 000 h
10h SD Control
Rect <t Base Address + 1FF h
Base Address Regrste
FFh

- SmartMedia™ Control Register Area

Asfor accessing SmartMedia™ Control Register Area, use Configuration Register Base Address
Reg.(Config.offset: 10h) in SmartMedia™ Host Controller for mapping the settings to access designated
Memory Areas (800-FFFh). However, SmartMedia™ Control Register Area cannot be mapped in 1O Resource

Area.
SmartMedia Host Controller Host Memory
Configuration Registers Space
Offset

Offset BaseAddress+ 00 h
10h —— ¥ | SmartMedia™

BaseAddress | 0 |7 Controt-- Base Address + 07 h

Register

FFh

- USB Control Register Area

Asfor accessing USB Control Register Area, use Configuration Register Base Address Reg.(Config.offset:

10h) in USB Host Controller for mapping the settings to access designated Memory Areas (800-FFFh).
However, USB Control Register Area cannot be mapped in 10O Resource Area.

USB Host Controller Host Memory
Configuration Registers Space
Offset
Offset Base Address + 000 h
10h ———» USB
BaseAddress | | Control- - BaseAddress + 1FF h

Register

FFh

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.20




TOSHIBA TC6391XB Tentative Specification Rev.0.90a  02/02/25

- LCD & Serial Port Control Register Area

Asfor accessing Resourcein LCD & Serial Port Control Register Area, use Configuration Register Base
Address Reg.(Config.offset: 10h) in LCD & Serial Port Host Controller for mapping the settings to access
designated Memory Areas (800-FFFh). However, LCD & Serial Port Control Register Area cannot be mapped
in 1O Resource Area.

LCD & Serial Port Host Host Memory
Controller Configuration Space
Registers Offset
Offset Base Address + 00 h
on —— 7| LcD& Serial
Base Address Port-Control-|BaseAddress + FFh
Register
FFh

- Local Memory Area

This area can be used by setting LMEN bit(DO0) of Internal Local Memory Enable Register(Config.offset:40h)
in USB Host Controller Configuration Register. In the case of not used USB Host Controller, this area can be
used as general memory area.

TOSHIBA CONFIDENTIAL
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4.3 Register Map

Register map of each register of TC6391XB are shown.

4.3.1 System Configuration Register

31 23 15 07 00 Port
00-07h
Revision ID 08h
0C-3Fh
INT Mask 40h
44-DFh
Reserved 1 INT Status Device Control EOh
E4-EFh
GPI Status GPO Output Enable GPO Output Control FOh
F4h
Active pull-up/down | F8h
Control
Reserved 3 Reserved 2 FCh

TOSHIBA CONFIDENTIAL
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4.3.2 SD Host Controller Configuration Register

31 23 15 07 00 Port

Reserved 2 Reserved 1 00h

Reserved 3 Command 04h

Reserved 5 Reserved 4 08h

| Reserved 6 | 0Ch

SD Control Register Base Address 10h

14h

18h

1Ch

20h-2Bh

Reserved 8 Reserved 7 2Ch

30h

Reserved 9 34h

38h

Interrupt Pin Reserved 10 3Ch

Gated Clock Control Stop Clock Control 40h

Pin Status 44h

Power Control3 Power Control2 Power Control1 48h

Reserved 11 Card Detect Mode 4Ch

SD Slot 50h

54h

Reserved 12 58h

| 5Ch

Reserved 13 60h

64h-7Fh

Reserved 16 Reserved 15 Reserved 14 80h

Reserved 19 Reserved 18 Reserved 17 84h

Reserved 20 88h

8C-EFh

Reserved 21 Extend Gated Clock Extend Gated Clock FOh
Control2 Control1

F4h

Reserved 23 Extend Gated Clock Reserved 22 F8h
Control3

Reserved 26 Reserved 25 Reserved 24 FCh
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4.3.3 SD Control Register

Base Address: SD Port Register Base Address (Conf.10h)

Offset 15-08 bit | 07-00 bit Offset 15-08 bit | 07-00 bit
002h SD Control Reserved 1 000h SD Command
006h Argumentl 004h ArgumentO

00Ah Transfer Sector Count 008h Stop internal action
00Eh Responsel 00Ch Response0

012h Response3 010h Response2

016h Response5 014h Responsed

01Ah Response’ 018h Response6

01Eh SD Buffer Control & Error Status 01Ch SD Card Status
022h SD Interrupt Mask1 020h SD Interrupt MaskO
026h SD Memory Card Transfer Data Length 024h SD Card Clock Control
02Ah - 028h SD Memory Card Option Setup
02Eh SD Error Detail Status 1 02Ch SD Error Detail Status0
032h 030h SD Data Port
036h - 034h Transaction Control
03Ah 038h

03Eh 03Ch

OE2h SD Control Reserved 2 OEOh SD Software Reset
OE6h SD Control Reserved 3 OE4h ---

OEAh OE8h

OEEh OECh

0F2h OFOh

OF6h SD Control Reserved 4 OF4h ---

OFAh SD Control Reserved 6 OF8h SD Control Reserved 5
OFEh SD Control Reserved 8 OFCh SD Control Reserved 7
102h SD Card Port Selection 100h SD Command
106h Argumentl 104h ArgumentO

10Ah Transfer Block Count 108h -

10Eh Responsel 10Ch Response0

112h Response3 110h Response2

116h Response5 114h Response4

11Ah Response’ 118h Response6

11Eh SD Buffer Control & Error Status 11Ch SD Card Status
122h SD Interrupt Mask1 120h SD Interrupt Mask0
126h SDIO Card Transfer Data Length 124h

12Ah - 128h SDIO Card Option Setup
12Eh SD Error Detail Statusl 12Ch SD Error Detail StatusO
132h 130h SD Data Port

136h Card Interrupt Control 134h Transaction Control
13Ah SDIO Host Information 138h Clock & Wait Control
13Eh --- 13Ch Error Control
1E2h SD Control Reserved 9 1EOh SD Software Reset
1E6h 1E4h

1EAh 1E8h

1EEh 1ECh

1F2h --- 1FOh SD Control Reserved 10
1F6h 1F4h

1FAh 1F8h

1FEh 1FCh
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4.3.4 SmartMedia™ Host Controller Configuration Register
31 23 15 07 00 Port
Reserved 2 Reserved 1 00h
Reserved 3 Command 04h
Reserved 5 Reserved 4 08h
| Reserved 6 | 0Ch
SmartMedia™ Control Register Base Address 10h
14h-27h
28h
Reserved 8 Reserved 7 2Ch
30h
Reserved 9 34h
38h
Interrupt Pin Reserved 10 3Ch
40h-47h
Event Control Reserved 11 INT Enable 48h
Internal Clock Control 4Ch
50h-57h
Debug 58h
5Ch-5Fh
SmartMedia™ Detect | SmartMedia™ Power SmartMedia™ SmartMedia™ 60h
Control Supply Control Monitor Transaction Control
64h-7Fh
Reserved 14 Reserved 13 Reserved 12 80h
Reserved 17 Reserved 16 Reserved 15 84h
88h-9Fh
AOh-EFh
FOh
F4h-FBh
Reserved 19 Reserved 18 FCh
435 SmartMedia™ Control Register
Base Address: SmartMedia™ Controller Register Base Address (Conf.10h)
Offset Register name R/W
03h-00h Data Register RW
04h(Read/Write) Mode Register W(R/W)
05h Status Register R
06h Interrupt Status Register R
07h Interrupt Mask Register RW
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4.3.6 USB Host Controller Configuration Register

31 23 15 07 00 Port
00-07h
Revision ID 08h
0Ch
USB Control Register Base Address 10h
14-3Fh
Internal Local Memory | 40h
Enable
Local Memory Window 1 Base Address Local Memory Window 1 LMADRS 44h
Local Memory Window 2 Base Address Local Memory Window 2 LMADRS 48h
Power Management 4Ch
INT Control 50h
54-F8h
F8h
MISC FCh
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4.3.7 USB Control Register
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4.3.8 LCD & Seria Port Host Controller Configuration Register

31 23 15 07 00 Port
00h
Command 04h
Revision ID 08h
0Ch
LCD & Seria Port Control Register 10h
Base Address
| 14-1Fh
Clock Control 20h
| 24-FFh
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4.3.9 LCD & Seria Port Control Register
31 23 15 07 00 Port
Revision Code 00h
Interrupt Status 04h
| 08h-1Fh
Xstart Horizontal Total 20h
XST Start XCK High Width 24h
Vertical Total STH Start 28h
Y ST Start Y CK Start Wait 2Ch
PREC Width #PPOL Start 30h
COM Output Control VCLK High Width 34h
38-5Fh
SCCO Frame Length SCCO Transmit/Receive | o
Function
SCCO Interrupt Status (After Mask) Sceol gtgr ggrt Status 64h
SCCO Transmit FIFO SCCO Communication 68h
Control Status
SCCO Transmit/Receive SCCO Receive FIFO 6Ch
FIFO Data Control
70-7Fh
SCC1 Base Clock Control 1 SCC1 Base Clock Control 0 80h
SCC1 Modem Status & SCC1 Frame Control 84h
Control
SCC1 FIFO Control SCC1 FIFO Data 88h
SCC1 Interrupt Status SCC1 Line Control 8Ch
SCC1 Interrupt Clear SCC1 Interrupt Control 90h
| 94-9Fh
SCC2 Base Clock Control 1 SCC2 Base Clock Control 0 AOh
SCC2 Modem Staus & SCC2 Frame Control Adh
Control
SCC2 FIFO Control SCC2 FIFO Data A8h
SCC2 Interrupt Status SCC2 Line Control ACh
SCC2 Interrupt Clear SCC2 Interrupt Control BOh
\ B4-FFh
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4.4 Clock/Reset

4.4.1 Clock
TC6391XB holds the following three Input Clock Pins: HCLK, CK48M, CLK32

(1) HCLK : System Clock Input (Max.33MHz).
Basic Clock for System Interface and internal operations.

(2) CK48M : External Clock Input(Max.48MHZz)
Basic Clock for USB and Serial Port interfaces.

(3) CLK32: Clock Input for 32KHz. The interrupt signal, implied for insertion and detachment of a SD card

shall be generated synchronous to this signal. In addition, this signal is base clock, which input
to aregister which set timeout error time on SD data from a SDIO card.

4.4.2 Reset-related items

- #PCLR: Reset Signal is asserted when power is supplied.
All registers(built into TC6391XB) are cleared by #PCLR.

Be sure to deactivate assertion of #PCLR when power supply and HCLK oscillation (better than 1ms) are fairly
stable.
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45 SD card interrupt

When the TC6391XB detects the each interrupt sources from a SD card, TC6391XB asserts interrupt signals
(#HINT). It is necessary that the interrupt mask bits are released. This mask bits releasing is controlled by setting SD
Interrupt Mask Register(Offset:020-023h, 120-123h). Each factor of the interrupt can be evaluated by referring to SD
Card Status Register(Offset:01C-01Dh, 11C-11Dh) or SD Buffer Control & Error Status Register(Offset:01E-01Fh,
11E-11Fh). The details of each factor are listed below.

4.5.1 SD card insertion interrupt by #SDCD

+ Interrupt Assert Condition
When an SD card is inserted to a slot, #SDCD is lowered. This condition causes an interrupt to be generated.
#SDCD is not recognized as being lowered unless it remainsin "0" state for the number of CLK32 cycles specified

by CDM[1:0] of Card Detect Mode Register(Config Offset:4Ch). The interrupt is asserted in th timing of raising of
CLK32 from #SDCD low state.

HCLK

CLK32

#SDCD

#HINT \> \> <<<<<<<<< \

+ Factor Evaluation Method
The SCIN bit(D4) of SD Card Status Register(Offset:01C-01Dh) is set to "1".

+De-asserting Method
(1) "0"iswritteninto the SCIN bit(D4) of SD Card Status Register(Offset:01C-01Dh).

(2) "1" iswritten into the MCIN bit(D4) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

4.5.2 SD card removal interrupt by #SDCD

+ Interrupt Assert Condition

When an SD card in a dot is removed, #SDCD is raised. This condition causes an interrupt to be generated. After
#SDCD is high, the interrupt is asserted in th timing of raising of CLK32.
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+ Factor Evaluation Method
The SCOT hit(D3) of SD Card Status Register(Offset:01C-01Dh) isset to "1".

+De-asserting Method
(1) "0"iswritten into the SCOT bit(D3) of SD Card Status Register(Offset:01C-01Dh).
(2) "1" iswritten into the MCOT hit(D3) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

4.5.3 Buffer write enable interrupt

+ Interrupt Assert Condition
When data to be transmitted to the card becomes available for the internal buffer, SD Data Port
Register(Offset:030-031h, 130-131h), to be written for a write command, an interrupt is generated.

HOLK MHJ_Lg

SDCLK L I L [ 1 [

SDCD3-0 oy / Write Data._ (7 _X___ CRci6
Write is enabled when the data is transf.é%ji from
IrCUNY.

the internal buffer to the data transmission ci
#Hl NT 4444444444 \

+ Factor Evaluation Method
In the case of SD memory Card, the SBWE bhit(D9) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) is set to "1". In the case of SDIO Card, the SBWE bit(D9) of SD Buffer Control & Error Status
Register(Offset:11E-11Fh) is set to "1".

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.32




TOSHIBA TC6391XB Tentative Specification Rev.0.90a  02/02/25

+De-asserting Method
SD memory Card
(1) "0"iswritteninto the SBWE bit(D9) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MBWE bit(D25) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswritten into the SBWE bit(D9) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).
(2) "1" iswritten into the MBWE bit(D25) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST bit(D0) of SD Software Reset Register(Offset: 1E0h).

4.5.4 Buffer read enable interrupt

+ Interrupt Assert Condition
When one block of data from the card is stored fully into the internal buffer for a read command, an interrupt is

generated.
HCLK
SDCLK L
SDCD3-0 .. [/ [ Read Data _X__CRCI6
#HINT |

+ Factor Evaluation Method
In the case of SD memory Card, the SBRE bit(D8) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) is set to "1". In the case of SDIO Card, the SBRE bit(D8) of SD Buffer Control & Error Status
Register(Offset:11E-11Fh) is set to "1".

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SBRE bit(D8) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MBRE bit(D24) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(DO0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1"0" iswritten into the SBRE bit(D8) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritten into the MBRE bit(D24) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardware reset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST bit(D0) of SD Software Reset Register(Offset:1E0h).
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4.5.5 Response end interrupt

+ Interrupt Assert Condition

After a response received from an SD card, an interrupt is generated. Regarding R1b response type, after busy

released from an SD card, an interrupt is generated.

<In the case of normal command>

HOLK | M rm L r L
SDCLK L 7 1 L°L_I 1 L
SDCMD [ Enguit

#HINT \

<In the case of R1b command>

HCLK
SDCLK [ L I 1
SDCMD | Endbit *

SDCDO /
)
#HINT (I

+ Factor Evaluation Method

In the case of SD memory Card, the SREP bit(D0) of SD Card Status Register(Offset:01C-01Dh) is set to "1". In
the case of SDIO Card, the SREP bit(D0O) of SD Card Status Register(Offset:11C-11Dh) isset to "1".

+De-asserting Method
SD memory Card

(1) "0"iswritten into the SREP bit(DO0) of SD Card Status Register(Offset:01C-01Dh).
(2) "1" iswritten into the MREP bit(DO) of SD Interrupt Mask Register(Offset:020-023h).

(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card

(1) "0"iswritten into the SREP bit(D0) of SD Card Status Register(Offset:11C-11Dh)
(2) "1" iswritten into the MREP bit(DO) of SD Interrupt Mask Register(Offset:120-123h).

(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.34




TOSHIBA TC6391XB Tentative Specification Rev.0.90a  02/02/25

4.5.6 R/W end interrupt

+ Interrupt Assert Condition
When read or write processing for an SD card is completed, an interrupt is generated.

<In the case of read command>

HCLK
sbcek | L1 LI L1 1
SDCD3-0 >_Data >_CRC > End <<
#HINT -
)

<In the case of write command>

HCLK muuyyuyuyyL
S lo7 I QU I I I I I

SDCMD

SDCDO

#HINT \
End bit of Write CRC Status
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+ Factor Evaluation Method
In the case of SD memory Card, the SRWA hit(D2) of SD Card Status Register(Offset:01C-01Dh) isset to "1". In
the case of SDIO Card, the SRWA bit(D2) of SD Card Status Register(Offset:11C-11Dh) isset to "1".

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SRWA bit(D2) of SD Card Status Register(Offset:01C-01Dh).
(2) "1" iswritten into the MRWA hit(D2) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswritten into the SRWA bit(D2) of SD Card Status Register(Offset:11C-11Dh)
(2) "1" iswritten into the MRWA hit(D2) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:1E0h).

4.5.7 lllegal access error interrupt

+ Interrupt Assert Condition
When an incorrect command index is written into SD Command Register(Offset:000-001h, 100-101h), an interrupt
is generated. Each of the following cases is recognized as an incorrect index. (3) is only applying to SD memory
Card.
(1) SD Command Register is written before the previously issued command is not compl eted.
(2) Though the REP2-0 bits(D10-8) are set to 011b(no response), the NTDT bit(D11) is set to 1b(with data).
(3) Though the CMD1-0 bits(D7-6) are set to 00b and the CIX bits(D5-0) are set to 001100b(CMD12), the NTDT

bit(D11) is set to 1b(with data).

HCLK

SDCLK L1
HA[7-0]

HHWE | //

#HINT \> N
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+ Factor Evaluation Method
In the case of SD memory Card, the ILA bit(D15) of SD Buffer Control & Error Status Register(Offset:01E-01Fh)
issetto "1". In the case of SDIO Card, the ILA bit(D15) of SD Buffer Control & Error Status Register(Offset: 11E-
11Fh) issetto"1".

+De-asserting Method
SD memory Card
(1) "0"iswrittenintothe ILA bit(D15) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the IMSK bit(D31) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswrittenintothe ILA bit(D15) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).
(2) "1" iswritten into the IMSK bit(D31) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).

4.5.8 Buffer underflow error interrupt

+ Interrupt Assert Condition
If the host reads SD Data Port Register when the data buffer is empty, an interrupt is generated.

HCLK
SDCLK
HA[7-0]
#HRE | //
#HINT \y .

+ Factor Evaluation Method
In the case of SD memory Card, the SFUF hit(D5) of SD Buffer Control & Error Status Register(Offset:01E-01Fh)
issetto"1". In the case of SDIO Card, the SFUF bit(D5) of SD Buffer Control & Error Status Register(Offset:
11E-11Fh) issetto"1".
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+De-asserting Method
SD memory Card

(1) "0"iswritten into the SFUF bit(D5) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).

(2) "1" iswritten into the MFUF bit(D21) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(DO0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswritten into the SFUF bit(D5) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).
(2) "1" iswritten into the MFUF bit(D21) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(DO0) of SD Software Reset Register(Offset:1E0h).

4.5.9 Buffer overflow error interrupt

+ Interrupt Assert Condition
If the host writes SD Data Port Register when the data buffer is full, an interrupt is generated.

HCLK

SDCLK

HA[7-0] \
#HWE ~— ] //

#HINT y -

+ Factor Evaluation Method

In the case of SD memory Card, the SFOF bit(D4) of SD Buffer Control & Error Status Register(Offset:01E-01Fh)
issetto"1". In the case of SDIO Card, the SFOF bit(D4) of SD Buffer Control & Error Status Register(Offset:

11E-11Fh) isset to "1".

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SFOF bit(D4) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MFOF bit(D20) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).
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SDIO Card

(1) "0"iswritten into the SFOF hit(D4) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).
(2) "1" iswritten into the MFOF bit(D20) of SD Interrupt Mask Register(Offset:120-123h).

(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).

4.5.10 Time out error(command) interrupt

+ Interrupt Assert Condition

If the start bit of aresponse is not received within SDCLK period X 640(SD memory Card) or X 64(SDIO Card)
after the end bit of a command is transmitted to the card, this condition is considered a time out error and an
interrupt is generated.

HCLK
SDCLK
socMD ——7— 64(S(;DIO)
(
SHINT j ...... O

+ Factor Evaluation Method
In the case of SD memory Card, the SCTO hit(D6) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the NCR bit(D16) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1". However, if a
response for automatically issued CMD12 is not received, the NRS bit(D17) is set to "1" for differentiation.
In the case of SDIO Card, the SCTO hit(D6) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the NCR bit(D16) of SD Error Detail Status Register(Offset:12C-12Fh) are set to "1".

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SCTO bit(D6) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MCTO hit(D22) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswritten into the SCTO bit(D6) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).

(2) "1" iswritten into the MCTO hit(D22) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:1E0h).
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4.5.11 Read datatime out error interrupt

+ Interrupt Assert Condition
If the start bit of data is not detected within the specified period after the end bit of a response for each read
command, an interrupt is generated. In the case of SD memory Card, the specified period is set in RTO[3:0] of
SD Memory Card Option Setup Register(Offset:028h) in the form of a multiple number of the SDCLK period. In
the case of SDIO Card, the specified period is set in TO[3:0] of SD Memory Card Option Setup
Register(Offset:128h) in the form of a multiple number of the CLK 32 period. Read data time out error is classified
into between a command and aread data, and between a read data and aread datain a multiple block transfer.

*Between a command and aread data, time out
<In the case of SD memory card>

HCLK
sbcLk LI 1L
sbcmMp /1
Setting time inj\) RTO3-0 pits )
SDCDO € . [
#HINT Qﬁ K‘

) )

<Inthe case of SDIO card>

in TO3-0 bits
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*Between aread data and aread data, time out
<In the case of SD memory card>

HCLK
sbctk [ L[ L[ L] Q (g I I
SDCD3-0 < Data >_CRC X_End | Stat <
Setting ti me£<03—( bits C
#HINT ) )

<Inthe case of SDIO card>

SDCLK ] I I I I I I
CLk32 1 [ | [ | |
SDCD3-0 >_Data >_CRC X_End Stat >
Setting i mi& TO3-0 hits &
#HINT y )

+ Factor Evaluation Method
In the case of SD memory Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the NRCS bit(D20) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1".
In the case of SDIO Card, the SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the NRCS bit(D20) of SD Error Detail Status Register(Offset:12C-12Fh) are setto "1".

+De-asserting Method
SD memory Card
(1) "0"iswritteninto the SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).

(2) "1" iswritteninto the MDTO hit(D19) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card

(1) "0"iswritteninto the SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritteninto the MDTO hit(D19) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".

(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:1E0h).
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4.5.12 Busy time out error interrupt

+ Interrupt Assert Condition

If a busy declaration from the card (DATO = "0" after response end) remains longer than the specified time, this
condition is considered as a time out error and an interrupt is generated. In the case of SD memory Card, the
specified period is set in RTO[3:0] of SD Memory Card Option Setup Register(Offset:028h) in the form of a
multiple number of the SDCLK period. In the case of SDIO Card, the specified period is set in TO[3:0] of SD
Memory Card Option Setup Register(Offset:128h) in the form of a multiple number of the CLK 32 period.

<In the case of SD memory card>

HCLK
sbcLk [ L[ 1|
sbcmD ___/
Setting time inj\’ RTO3-0 hits
SDCDO {/
#HINT \> \>

<Inthe case of SDIO card>

(2]

ng time ir/J TO3-0 hit
I

)

HCLK

SDCLK
CLk32 __ [ 1|
SDCMD ____/
Setti

SDCDO

HHINT

J

+ Factor Evaluation Method

In the case of SD memory Card, the SDTO bhit(D3) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the NRCS bit(D20) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1".

In the case of SDIO Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the NRCS bit(D20) of SD Error Detail Status Register(Offset:12C-12Fh) are setto"1".
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+De-asserting Method
SD memory Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MDTO bit(D19) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritten into the MDTO bit(D19) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST bit(D0) of SD Software Reset Register(Offset: 1E0h).

4.5.13 CRC status busy time out error interrupt

+ Interrupt Assert Condition
If a busy declaration from the card (DATO = "0" after Write CRC Status) remains longer than the specified time,
this condition is considered as a time out error and an interrupt is generated. In the case of SD memory Card, the
specified period is set in RTO[3:0] of SD Memory Card Option Setup Register(Offset:028h) in the form of a
multiple number of the SDCLK period. In the case of SDIO Card, the specified period is set in TO[3:0] of SD
Memory Card Option Setup Register(Offset:128h) in the form of a multiple number of the CLK 32 period.

<In the case of SD memory card>

HCLK

sbcLk [ LT LT L

SDCMD

Setting time in RTO3- )bits 2
sbcbo [ ] ((
)

#HINT )
End bit of Write CRC Status
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<Inthe case of SDIO card>

HCLK
SDCLK

CLK32

SDCMD

SDCDO

#HINT \)\
End bit of Write CRC Status

Setting time i/ﬂf 03-0 hits
&

gm/gé/%

E

+ Factor Evaluation Method
In the case of SD memory Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the KBSY bit(D22) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1".
In the case of SDIO Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the KBSY bit(D22) of SD Error Detail Status Register(Offset:12C-12Fh) are set to "1".

+De-asserting Method
SD memory Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritteninto the MDTO bit(D19) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritteninto the MDTO bit(D19) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR ="0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.44




TOSHIBA TC6391XB Tentative Specification Rev.0.90a  02/02/25

4.5.14 CRC status time out error interrupt

+ Interrupt Assert Condition
If the start bit of CRC status is not detected within the specified period after the end bit of block data for a write
command, an interrupt is generated. In the case of SD memory Card, the specified period is set in RTO[3:0] of SD
Memory Card Option Setup Register(Offset:028h) in the form of a multiple number of the SDCLK period. In the
case of SDIO Card, the specified period is set in TO[3:0] of SD Memory Card Option Setup Register(Offset:128h)
in the form of a multiple number of the CLK 32 period.

<In the case of SD memory card>

HCLK
SDCLK
Write CRC Status
sbcoo /7 w /[
Setting timein / RTO3-0 bits <
#HI NT \‘}) ) 444444444 ¢
<Inthe case of SDIO card>
HCLK
SDCLK
CLk32 __ [ L]
Write CRC Status
sbcpo __/ /[
Setting timein (( TO3-0 bits (
#HI NT \3 ) 4444444444 \

+ Factor Evaluation Method
In the case of SD memory Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the NWCS hit(D21) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1".
In the case of SDIO Card, the SDTO bit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the NWCS bit(D21) of SD Error Detail Status Register(Offset:12C-12Fh) are setto "1".
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+De-asserting Method
SD memory Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MDTO bit(D19) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswrittenintothe SDTO hit(D3) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritten into the MDTO bit(D19) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR =*“0".
(4) Software reset by writing "0" into the SRST bit(D0) of SD Software Reset Register(Offset: 1E0h).
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4.5.15 End bit error interrupt

+ Interrupt Assert Condition
If a bit that should be the end bit for the response, read data or CRC status received from the card is "0", an
interrupt for detecting an incorrect end bit is generated.

HCLK
SDCLK 1 1
SDCMD ~ ——————— Endbit
#HINT \

+ Factor Evaluation Method
In the case of SD memory Card, the SEND bit(D2) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the WEBER bit, REBER bit, SEBER bit and CEBER bit(D5-2) of SD Error Detail Status
Register(Offset:02C-02Fh) are set to "1".
In the case of SDIO Card, the SEND bit(D2) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the WEBER bit, REBER bit and CEBER bit(D5-4,2) of SD Error Detail Status Register(Offset:12C-12Fh) are set

to"1".
Bit Name Error factor Notes
5 WEBER | End bit error for Write CRC status
4 REBER | End bit error for read data
3 SEBER | End bit error of aresponse for automatically issued CMD12 | Only SD memory Card
2 CEBER | End bit error for aresponse (other than SEBER )

+De-asserting Method
SD memory Card
(1) "0"iswrittenintothe SEND hit(D2) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MEND bit(D18) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswrittenintothe SEND bit(D2) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).
(2) "1" iswritten into the MEND bit(D18) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).
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4.5.16 CRC error interrupt

+ Interrupt Assert Condition
If the CRC value for the response, read data or CRC status received from the card does not agree with the value
internally calculated by TC6391XB, an interrupt is generated

HCLK
SDCLK I I I I I I I I I L
SDCMD  _abnormal CRC. | )

SDCD30 —valies [ [\ (Q

H#HINT » \

+ Factor Evaluation Method
In the case of SD memory Card, the SCRC bit(D1) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the WCRCE bit, RCRCE bit, SCRCE bit and CCRCE hit(D11-8) of SD Error Detail Status
Register(Offset:02C-02Fh) are set to "1".
In the case of SDIO Card, the SCRC hit(D1) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the WCRCE bit, RCRCE bit and CCRCE bit(D11-10,8) of SD Error Detail Status Register(Offset:12C-12Fh) are
setto"1".

Bit Name Error factor Notes
11 | WCRCE | Write CRC status error for awrite command
10 RCRCE | CRC error for read data
9 SCRCE | CRC error of aresponse for automatically issued CMD12 | Only SD memory Card
8 CCRCE | CRC error for aresponse (other than SCRCE)

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SCRC bit(D1) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MCRC bit(D17) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0" iswritten into the SCRC bit(D1) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritten into the MCRC bit(D17) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR = “0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).
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4.5.17 Command Index error interrupt

+ Interrupt Assert Condition
If the command index portion of the response received from the card does not agree with the index issued just
before, an interrupt is generated.

HCLK

SDCLK | | |

SDCMD c End bit

H#HINT )) )) \

+ Factor Evaluation Method
In the case of SD memory Card, the SCIX bit(D0) of SD Buffer Control & Error Status Register(Offset:01E-
01Fh) and the RCMDE bit(DO) of SD Error Detail Status Register(Offset:02C-02Fh) are set to "1". If a response
for automatically issued CMD12 isnot normal, "1" is set to the SCMDE hit(D0).
In the case of SDIO Card, the SCIX hit(DO) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) and
the RCMDE bit(D0) of SD Error Detail Status Register(Offset:12C-12Fh) are set to "1".

+De-asserting Method
SD memory Card
(1) "0"iswritten into the SCIX bit(DO0) of SD Buffer Control & Error Status Register(Offset:01E-01Fh).
(2) "1" iswritten into the MCIX bit(D16) of SD Interrupt Mask Register(Offset:020-023h).
(3) Hardwarereset by #PCLR =“0".
(4) Software reset by writing "0" into the SRST hit(DO0) of SD Software Reset Register(Offset:0EOh).

SDIO Card
(1) "0"iswritten into the SCIX bit(D0) of SD Buffer Control & Error Status Register(Offset:11E-11Fh).
(2) "1" iswritten into the MCIX bit(D16) of SD Interrupt Mask Register(Offset:120-123h).
(3) Hardwarereset by #PCLR ="0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset:1EOh).
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4.5.18 Illegal function select interrupt

+ Interrupt Assert Condition
Although a transaction is remaining on the SD bus, or a state of SD controller is acceptable, SD host controller

selects other function in SDIO Card, and then an interrupt is generated.

<In the case of remaining transaction on the SD bus>

HELK LML
SDCLK [ I [ S N
HA[7-0] 0x00 [
HHWE — | \>

/
SCD3-0 Write data or[Read data
#HINT /) N

<Inthe case of SD controller is an acceptable state>

RCLK aEpERERENENE
SDCLK L L1 | S_\ I
HA[7-0] 0x00 [f

#HHWE — | \\

SDCD3-0 (/
)

H#HINT y \

+ Factor Evaluation Method
The ILFSL bit(D13) of SD Buffer Control & Error Status Register(Offset:11E-11Fh) isset to "1".

+De-asserting Method
(1) "0"iswrittenintothe ILFSL bit(D13) of SD Buffer Control & Error Status Register(Offset: 11E-11Fh).

(2) "1" iswritten into the IFSMSK bit(D29) of SD Interrupt Mask Register(Offset:120-123h).

(3) Hardwarereset by #PCLR =*"0".
(4) Software reset by writing "0" into the SRST hit(D0) of SD Software Reset Register(Offset: 1E0h).

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.50




TOSHIBA TC6391XB Tentative Specification

Rev. 0.90a 02/02/25

4.5.19 SDIO Card interrupt

+ Interrupt Assert Condition

When an interrupt from SDIO Card by using SDCD1 signal is detected, an interrupt is generated. Please release

the interrupt mask by the CIMSKO bit(D8) of Card Interrupt Control Register(Offset:136h), so the interrupt from
#HINT would be generated.

HCLK
SDCLK s
SDCD1
#HINT \—

+ Factor Evaluation Method
The CINTO bit(D12) of Card Interrupt Control Register(Offset:136h) isset to"1".

+De-asserting Method

(1) "0"iswrittenintothe CINTO bit(D12) of Card Interrupt Control Register(Offset:136h).

(2) "1" iswritten into the CIMSKO bit(D8) of Card Interrupt Control Register(Offset:136h).
(3) Hardwarereset by #PCLR ="0".
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4.6 SmartMediainterrupt

When the TC6391XB detects the each interrupt sources from SmartMedia card, TC6391XB asserts interrupt signals
(#HINT). It is necessary that the interrupt output is enabling and the interrupt mask bits are released. Interrupt
enabling is controlled by setting D7 of Interrupt Mask Register(Offset:07h). And, mask bits releasing is controlled by
setting D3-0 of Interrupt Mask Register(Offset:07h). Each factor of the interrupt can be evaluated by referring to
Interrupt Status Register(Offset:06h).

4.6.1 SmartMediainsertion interrupt by #SMCD

+ Interrupt Assert Condition
When a SmartMedia card is inserted to a slot, #SMCD is lowered. This condition causes an interrupt to be
generated. #SMCD is not recognized as being lowered unless it remains in "0" state for the number of HCLK
cycles specified by PDWA[1:0] of SmartMedia Detect Control Register(Config Offset:63h). The interrupt is
asserted in th timing of raising of HCLK from #SMCD low state.

HCLK
PDWA

CLK32
#SMCD

#HINT \j \D 444444444 \

+ Factor Evaluation Method
The CDIN bit(D3) of Interrupt Status Register(Offset:06h) isset to "1".

+De-asserting Method
(1)"1" iswritten into the CDIN bit(D3) of Interrupt Status Register(Offset:06h).
(2) "0" iswritten into the INTEN bit(D7) of Interrupt Mask Register(Offset:07h).
(3) "0" iswritten into the MCDIN bit(D3) of Interrupt Mask Register(Offset:07h).
(4) Hardware reset by #PCLR = “0".

4.6.2 SmartMedia removal interrupt by #SMCD

+ Interrupt Assert Condition
When a SmartMeida card in a ot is removed, #SMCD is raised. This condition causes an interrupt to be generated.
After #SMCD is high, the interrupt is asserted in th timing of raising of HCLK.
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#smcbD |

Y

#HINT J) \

+ Factor Evaluation Method
The CDOUT bit(D2) of Interrupt Status Register(Offset:06h) isset to "1".

+De-asserting Method
(D"1" iswritten into the CDOUT bit(D2) of Interrupt Status Register(Offset:06h).
(2) "0" iswritten into the INTEN bit(D7) of Interrupt Mask Register(Offset:07h).

(3) "0" iswritten into the MCDOUT bit(D2) of Interrupt Mask Register(Offset:07h).

(4) Hardware reset by #PCLR = “0".

4.6.3 Interrupt by #SMEJSW signal

+ Interrupt Assert Condition

The level of #SMEJSW changes. This condition causes an interrupt to be generated. It is possible that a polarity of
#SMEJSW is controlled by setting SEJINV bit of SmartMedia Detect Control Register(Config Offset:63h).

<In the case of SEJIEV bit=0b>

HCLK

CLK32

#SMEJSW | >>
#SMLOCK Low level

#HINT y \
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<In the case of SEJIEV bit=1b>

HCLK
CLK32
#SMEJSW

#SMLOCK Low level \“

#HINT / \

+ Factor Evaluation Method
The EJREQ bit(D1) of Interrupt Status Register(Offset:06h) isset to "1".

+De-asserting Method
(D)"1" iswritten into the EJREQ hit(D1) of Interrupt Status Register(Offset:06h).
(2) "0" iswritten into the INTEN bit(D7) of Interrupt Mask Register(Offset:07h).
(3) "0" iswritten into the MEJREQ bit(D1) of Interrupt Mask Register(Offset:07h).
(4) Hardware reset by #PCLR = “0".

4.6.4 Interrupt when #SMRB signal changes from Low to High

+ Interrupt Assert Condition
Thelevel of #SMRB changes from low to high. This condition causes an interrupt to be generated.

HCLK
CLK32

#SMRB |

#HINT \» \
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+ Factor Evaluation Method
The RDY REQ hit(DO0) of Interrupt Status Register(Offset:06h) isset to "1".

+De-asserting Method
(1)"1" iswritten into the RDY REQ bit(DO0) of Interrupt Status Register(Offset:06h).
(2) "0" iswritten into the INTEN bit(D7) of Interrupt Mask Register(Offset:07h).
(3) "0" iswritten into the MRDY REQ bit(DO) of Interrupt Mask Register(Offset:07h).
(4) Hardware reset by #PCLR = “0".
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4.7 USB interrupt

When the TC6391XB detects the each interrupt sources from USB device, TC6391XB asserts interrupt signals
(#HINT). The details of each factor are listed below.

*Interrupt by insertion USB device
*|nterrupt by removal USB device

4.8 Communication with serial port interface interrupt

When the TC6391XB detects the each interrupt sources from the communication with serial port interface,
TC6391XB assertsinterrupt signals (#HINT).

TOSHIBA CONFIDENTIAL

TOTAL 102 PAGE NO.56




TOSHIBA

TC6391XB Tentative Specification

Rev. 0.90a

02/02/25

4.9 Card Slot Power Supply Control

TC6391XB can control power supply of acard slot of a SD card or SmartMedia, and a connector of USB device.
The following suggests applicable circuits:

System
Power
Supply 3.3V
Vce
smvce
SMVC3EN » VC3EN (3.3v) SmartMedia™
VCS5EN Yot
TC6391XB :: ENO
EN1
SDPWR » VC3EN sbvccC
‘ VC5EN (3.3v) SD Card Slot
EN1
M1C2563
GND
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4.9.1 SD Card Slot Power Supply Controller

Power supply for SD Card is controlled by configuring Power Control Register 2(Config Offset 49h) after detecting
SD Card insertion. When #SUSPEND is asserted to low, power supply for SD Card can be automatically shut out
by configuring Power Control Register 3(Config Offset 4Ah).

Power Supply Control Signals

Signal Name

Function/Remarks

Pin

SDPWR

SD Card Slot Power Supply Controller.
3.3V Enable Signal

C6

4.9.2 SmartMedia™ Slot Power Supply Control

There are two modes for controlling power supply to the SmartMedia™ slot: Manual Power Supply Control mode
and Automatic Power Supply Control mode. Those modes are switched using the bit 7 of the SmartMedia™ host
controller configuration register at 62h. In Manual Power Supply Control mode, bits 3 and 2 of the SmartMedia™
control register (offset: 02h) are used. In Automatic Power Supply Control mode, when the SmartMedia™ is

inserted, power is automatically turned on. When the SmartMedia™ is removed, power is turned off.

Power Supply Control Signal

Signal Name

Function/Remarks

Pin

SMVC3EN

Controls VDD 3.3V for SmartMedia™

M9

4.9.3 USB device Connector Power Supply Control
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410 Suspend

TC6391XB executes buffer-off for Input Signals by asserting #SUSPEND.

Phase | Phase Il Phase 1 Phase O

VCC

won

ssuseeno (I /

e o [ |

(Internal)
HCLK
>
SUSPEND State
* Phase l: Immediately after the power isturned ON, #PCLR indicates "L" whereas #SUSPEND indicates "H". All
the circuits are cleared in this state.

* Phase ll: Assertion of #PCLR deactivated (H). Normal state.
* Phaselll:  Assert #SUSPEND to activate SUSPEND state. TC6391XB executes Anti-Penetration Process for I nput

Signalsin this state. Also, TC6391XB does not accept Host Interface transactions in this state.
Moreover, stopping HCLK can reduce the power consumption.
* PhaselV:  TC6391XB isbrought back to normal state by deactivating assertion of #SUSPEND.
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It shows what state each signals are in suspend mode (#SUSPEND=L ow).

NAME Pin 10 State NAME Pin 10 State
HD15 J14 10 Hi-Z SDLED C5 (@] L
HD14 Ji5 10 Hi-Z SDPWR C6 (0] *
HD13 K13 10 Hi-Z SMD7 P4 [o] Hi-Z
HD12 K14 10 Hi-Z SMD6 P5 [e] Hi-Z
HD11 K15 10 Hi-Z SMD5 P6 10 Hi-Z
HD10 L12 10 Hi-Z SMD4 P7 10 Hi-Z
HD9 L13 10 Hi-Z SMD3 P8 [e] Hi-Z
HD8 L14 10 Hi-Z SMD2 P9 [o] Hi-Z
HD7 L15 10 Hi-Z SMD1 N9 [e] Hi-Z
HD6 M13 10 Hi-Z SMDO N10 10 Hi-Z
HD5 M14 10 Hi-Z SMCLE N3 (0] Hi-Z
HD4 M15 10 Hi-Z SMALE N4 (0] Hi-Z
HD3 N13 10 Hi-Z #SMCE N7 (0] Hi-Z
HD2 N14 10 Hi-Z #SMWE N5 (0] Hi-Z
HD1 N15 10 Hi-Z #SMRE N6 (0] Hi-Z
HDO P15 10 Hi-Z #SMWP N8 (0] Hi-Z
HA13 D14 I Hi-Z #SMRB M10 I -
HA12 F14 I Hi-Z #SMCD M11 I -
HA11 F15 I Hi-Z SMLVD M12 [ -
HA10 G12 I Hi-Z #SMWPD N11 I -
HA9 G13 I Hi-Z #SMEJSW N12 [ -
HAS8 G14 I Hi-Z #SMLED M6 O(0D) Hi-Z
HA7 G15 I Hi-Z #SMLOCK M7 O(0D) Hi-Z
HAG6 H12 I Hi-Z #SMEJCT M8 O(0D) Hi-Z
HAS H13 I Hi-Z SMVC3EN M9 (@) *
HA4 H14 I Hi-Z USB1DP B3 10 Hi-Z
HA3 H15 I Hi-Z USB1DN A2 10 Hi-Z
HA2 J12 I Hi-Z USB2DP C3 [e] Hi-Z
HA1 J13 I Hi-Z USB2DN B1 10 Hi-Z
#HCS F13 I Hi-Z USB3DP C1 10 Hi-Z
#HOE F12 I Hi-Z USB3DN D2 10 Hi-Z
#HWE E15 I Hi-Z PPON1 B4 (0] *
#HBEL E14 I Hi-Z PPON2 C4 (0] *
#HBEH E13 I Hi-Z PPON3 D5 (0] *
HRDY E1l | O(OD) Hi-Z #USBOC A3 [ -
SDCD3 A5 10 Hi-Z TXDO R2 @] Hi-Z
SDCD2 A6 10 Hi-Z RXDO R3 I Hi-Z
SDCD1 A7 10 Hi-Z FRMO R4 I -
SDCDO A8 10 Hi-Z SCKO R5 I -
SDCMD B5 10 Hi-Z TXD1 R6 @] Hi-Z
SDCLK B6 (0] L #RTS1 R7 0] Hi-Z
#SDCD c7 I - RXD1 RS I Hi-Z
SDWP B7 I - #CTS1 R9 I -

* Thissignal is not controlled by #SUSPEND signal. The state before suspend mode (#SUSPEND=Iow) is held.
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NAME Pin 10 State NAME Pin 10 State
RRXD L1 O H XST H1 O L
#RCTS L2 O H NXST Ji 0] L
#RDCD M2 O L YCK K1 O L
#RDSR N1 O H NYCK E2 0] L
#RRI N2 O H YST F2 O L
RVON R10 O H NYST G2 O L
RTXD P1 I Hi-Z COM H2 0] L
#RRTS P2 I Hi-Z PREC N O L
#RDTR P3 I Hi-Z #PREC K2 0] L
#CONT2 P10 O Hi-Z PPOL E3 O L
#CONT1 R11 O Hi-Z #PPOL F3 0] L
#DTR1 P11 O Hi-Z LHSYNC G3 I -
#PUPD P12 (e} Hi-Z LVSYNC H3 I
#DSR1 R13 I Hi-Z LDE 3 I -
#DET1 P13 | Hi-Z LSCLK K3 I -
SEL1 P14 I H HCLK B12 | -
SELO R14 | H CK48M Al2 | -
#P1CD C13 O - CLK32 B10 | -
#P2CD K4 O - #HINT Al4 O(OD) Hi-Z
#PWAIT D13 O - #PCLR A10 | -
#P1016 D12 O - #SUSPEND A9 | -
#S1COE Ci12 O - DISEL1 B9 | -
#S2COE L5 O - DISELO All | -
#DIR D6 O - SRSEL C8 | -
#S1DOE D11 O - LVSEL C9 | -
#S2DOE L4 O - DMDAT C10 (@] -
#S1CD2 D9 | H L3VON Cl1 | -
#S1CD1 D10 I H TSTO F4 | -
#S2CD2 M3 | H TST1 G4 I -
#S2CD1 L3 | H TST2 H4 I -
#SIWAIT D8 I H TST3 A | -
H#S2WAIT M4 | H #RSVO A13 O(0OD) Hi-Z
#S1101S16 D7 I H RSVO B11 | -
#S2101S16 M5 | H RSV1 B8 | -
#PCE2 Ci14 I - RSV2 B13 | -
#PCE1 Ci15 I -
#POE B15 I -
#PIOR B14 I -
PSKTSEL E12 I -
CPH D1 O L
STH El O L
XCK F1 O L
NXCK Gl O L

* Thissignal is not controlled by #SUSPEND signal. The state before suspend mode (#SUSPEND=Ilow) is held.
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4.11 Pull-up/down Resistance

PULL- UP/DOWN resistance is to be installed for each interface in TC6391XB. Be aware that resistance values
(described "Res. Val." in the following tables) indicated in the following tables are provided only for references.

4.11.1 Host Interface

NAME | Pin 10 Pull-up/ — Pull-up Res. Val. FUNCTION/REMARKS
Pull-down Power
HRDY | E1l 0 Pull-up VDD 10KQ Ready
(OD)
4.11.2 SD Card Interface
NAME | Pin 10 Pull-up/ —\ Pull-up Res. Val. FUNCTION/REMARKS
Pull-down Power
sDCcD3 | A5 Pull-up | SDVDD | 10-100KQ
SDCD2 | A6 o Pul-up | SDVDD | 10-100KQ | card Siot / Data Bus
SDCD1 | A7 Pull-up | SDVDD | 10-100KQ
SDCDO | A8 Pull-up | SDVDD | 10-100KQ
SDCMD | B5 10 Pull-up | SDVDD | 10-100KQ |SD Card Slot /Command
SDCLK B6 (@] - - - SD Card Slot / Clock
#SDCD Cc7 | - - - SD Card Slot / Detection
SDWP B7 | - - - SD Card Slot / Write Protection
SDLED C5 @) - - - SD Card Slot / SDLED signal
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4.11.3 SmartMedia™ Interface

NAME | Pin 10 Pull-up/ | Pull-up Res. Val. FUNCTION/REMARK S
Pull-down Power
SMD7 P4
SMD6 P5
SMD5 P6
SMD4 pP7
SMD3 = 10 - - - Data 7-0
SMD2 P9
SMD1 N9
SMDO N10
SMCLE N3 o Pull-down - 100KQ Command Latch Enabled
(3state)
SMALE | N4 © Pull-down | - 100KQ | Address Latch Enabled
(3state)
#SMWE N5 (Ss(t) o) Pull-up SMVDD 100K Q Write Enabled
#SMRE N6 (Ss(t) o) Pull-up SMVDD 100K Q Read Enabled
#SMCE N7 (Ss(t) o) Pull-up SMVDD 100K Q Chip Enabled
#SMWP N8 (35? ate) Pull-down - 100KQ Write Protection
#SMRB M10 I Pull-up SMVDD 10KQ Busy
#SMCD M11 I - - - L ow-Voltage Detection
SMLVD M12 I - - - Card Detection
#SMWPD N11 I - - - Write Protection Seal
#SMEJSW | N12 I - - - Ejection Request
#SMLED M6 O (OD) Pull-up VDD 100K Q LED ON
#SMLOCK M7 O (OD) Pull-up VDD 100K Q Lock Mode
#SMEJCT M8 O (0OD) Pull-up VDD 100KQ Ej ection Response
4.11.4 USB Host Interface
NAME | Pin 10 Pull-up/ | Pull-up Res. Val. FUNCTION/REMARKS
Pull-down | Power
USBI1DP | B3 Pull-down - 15KQ USB Port 1 Data+
USBIDN | A2 Pull-down - 15KQ USB Port 1 Data-
USB2DP | C3 Yo Pull-down - 15KQ USB Port 2 Data+
USB2DN | B1 Pull-down - 15KQ USB Port 2 Data-
USB3DP | C1 Pull-down - 15KQ USB Port 3 Data+
USB3DN | D2 Pull-down - 15KQ USB Port 3 Data-
PPON1 B4 (6] - - - USB Port 1/Power Supply Control
PPON2 C4 @) - - - USB Port 2/Power Supply Control
PPON3 D5 (6] - - - USB Port 3/Power Supply Control
#USBOC | A3 I Pull-up VDD 10KQ USB Over Current
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4115 Serid Port Interface

NAME | Pin 10 Pull-up/ 1 Pull-up Res. Val. FUNCTION/REMARKS
Pull-down | Power
TXDO R2 @) Pull-up VDD 47KQ Synchronous Send Data
RXDO R3 I - - - Synchronous Receive Data
FRMO R4 I - - - Frame Clock
SCKO R5 I - - - Serial Clock
TXD1 R6 O Pull-up VDD 47KQ Asynchronous Send Data
#RTS1 R7 O Pull-up VDD 47KQ Reguest to Send
RXD1 R8 I - - - Asynchronous Receive Data
#CTS1 R9 I - - - Clear to Send
RRXD L1 O - - - Asynchronous Receive Data to Host
#RCTS L2 O - - - Clear to Send to Host
#RDCD M2 O - - - Data Carrier Detect to Host
#RDSR N1 O - - - Data Set Ready to Host
#RRI N2 @) - - - Ring Indicate to Host
RVON R10 @) - - - Power Switch select to Driver/Receiver
RTXD Pl I - - - Asynchronous Send Data from Host
#RRTS P2 I - - - Reguest to Send from Host
#RDTR P3 I - - - Data Terminal Ready from Host
#CONT2 | P10 ) Pull-up VDD 47KQ Serial Port control
#CONT1 | R11 0] Pull-up VDD 47KQ Seria Port control
#DTR1 | P11 O Pull-up VDD 47KQ Data Terminal Ready to
#PUPD | P12 ) Pull-up VDD 10KQ Pull-up/Pull-down control
#DSR1 R13 I - - - Data set Ready from
#DET1 | P13 I - - - Device detect
SEL1 P14 I - - - External Device select
SELO R14 I - - - External Device select
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4.11.6 CompactFlash Control Interface

CompactFlash Control interface does not need external resistances.

4.11.7 Low Polysilicon TFT-LCD Converter Control Interface

Low Polysilicon TFT-LCD Converter Control interface does not need external resistances.

4.11.8 System Interface

NAME | Pin 10 Pull-up/ | Pull-up Res. Val. FUNCTION/REMARKS
Pull-down Power
#HINT | Al4 ( (C))D) Pull-up VDD 10KQ Interruption
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4.12 Processing Unused InterfaceExternal Pins

TC6391XB equips with any interfaces of SD Card, SmartMedia™, USB host Seria port, CompactFlash control and
Low Polysilicon TFT-LCD Converter control. See descriptions for processing pins in respective sections of interface
when dealing with unused External Pinsfor interfaces.

4.12.1 Processing Pins (SmartMedia™ Interface unsupported)

Process Pins according to the following table when SmartMedia™ Interface is unused (when each signals are not
connected to other parts) :

NAME Pin /O Process
SMD7 P4 10 Open
SMD6 P5 10 Open
SMD5 P6 10 Open
SMD4 P7 10 Open
SMD3 P8 10 Open
SMD2 P9 10 Open
SMD1 N9 10 Open
SMDO N10 10 Open
SMCLE N3 O(3state) Open
SMALE N4 O(3state) Open
#SMWE N5 O(3state) Open
#SMRE N6 O(3state) Open
#SM CE N7 O(3state) Open
#SMWP N8 O(3state) Open
#SMRB M10 I Fixed to direct High.
SMLVD M11 I Open
#SMCD M12 I Open
#SMWPD N11 I Open
#SMEJSW | NI12 I Open
#SMLED M6 0O(0D) Open
#SMLOCK M7 O(0OD) Open
#SMEJCT M8 0O(0OD) Open
SMVC3EN M9 o] Open

4.12.2 Processing Pins (SD Interface unsupported)

Process Pins according to the following table when SD Interface is unused (when each signals are not connected to
other parts):

NAME Pin /O Process
SDCD3 A5 10 Fixed to direct GND.
SDCD2 A6 Je) Fixed to direct GND.
SDCD1 A7 Je) Fixed to direct GND.
SDCDO A8 10 Fixed to direct GND.
SDCMD B5 10 Fixed to direct GND.
SDCLK B6 o] Open
#SDCD C7 I Open
SDWP B7 I Open
SDLED C5 O Open
SDPWR C6 O Open
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4.12.3 Processing Pins (USB Host Interface unsupported)

Process pins according to the following figure when USB Host Interface is unused (when each signals are not

connected to other parts):

NAME Pin 1/0 Process
USB1DP B3 10 Fixed to direct GND.
USB1DN A2 10 Fixed to direct GND.
USB2DP C3 10 Fixed to direct GND.
USB2DN B1 10 Fixed to direct GND.
USB3DP C1 10 Fixed to direct GND.
USB3DN D2 10 Fixed to direct GND.

PPON1 B4 O Open

PPON2 C4 O Open

PPON3 D5 O Open
#USBOC A3 I Fixed to direct High.

4.12.4 Processing Pins (Serial Port Interface unsupported)

Process pins according to the following figure when Serial Port Interface is unused (when each signals are not

connected to other parts):

NAME Pin /O Process
TXDO R2 O Open
RXDO R3 I Fixed to direct GND.
FRMO R4 I Fixed to direct GND.
SCKO R5 I Fixed to direct GND.
TXD1 R6 O Open
#RTS1 R7 O Open
RXD1 R8 I Fixed to direct GND.
#CTS1 R9 I Fixed to direct High.
RRXD L1 O Open
#RCTS L2 O Open
#RDCD M2 O Open
#RDSR N1 @] Open
#RRI N2 @] Open
RVON R10 O Open
RTXD P1 I Fixed to direct GND.
#RRTS P2 I Fixed to direct High.
#RDTR P3 I Fixed to direct High.
#CONT?2 P10 @) Open
#CONT1 R11 @) Open
#DTR1 P11 O Open
#PUPD P12 O Open
#DSR1 R13 I Fixed to direct High.
#DET1 P13 I Fixed to direct High.
SEL1 P14 I Open
SELO R14 I Open
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4.12.5 Processing Pins (CompactFlash Control Interface unsupported)

Process pins according to the following figure when CompactFlash Control Interface is unused (when each signals
are not connected to other parts):

NAME Pin /O Process
#P1CD C13 O Open
#P2CD K4 O Open
H#PWAIT D13 O Open
#P1O16 D12 @) Open
#S1COE C12 O Open
#S2COE L5 @) Open
#DIR D6 @] Open
#S1DOE D11 O Open
#S2DOE L4 @) Open
#S1CD2 D9 I Open
#S1CD1 D10 I Open
#S2CD2 M3 I Open
#S2CD1 L3 I Open
#SIWAIT D8 I Open
#S2WAIT M4 I Open
#S1101S16 D7 I Open
#S2101S16 M5 I Open
#PCE2 Cl4 I Fixed to direct High.
#PCE1 C15 I Fixed to direct High.
#POE B15 I Fixed to direct High.
#PIOR B14 I Fixed to direct High.
PSKTSEL E12 I Fixed to direct GND.
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4.12.6 Processing Pins (Low Polysilicon TFT-LCD Converter Control Interface unsupported)

Process pins according to the following figure when Low Polysilicon TFT-LCD Converter Control Interface is
unused (when each signals are not connected to other parts):

NAME Pin /O Process
CPH D1 O Open
STH El O Open
XCK F1 O Open
NXCK Gl O Open
XST H1 @] Open
NXST J1 @] Open
YCK K1l @] Open
NYCK E2 O Open
YST F2 @] Open
NYST G2 @] Open
COM H2 O Open
PREC J2 O Open
#PREC K2 O Open
PPOL E3 O Open
#PPOL F3 O Open
LHSYNC G3 I Fixed to direct GND.
LVSYNC H3 I Fixed to direct GND.
LDE J3 I Fixed to direct GND.
LSCLK K3 I Fixed to direct GND.

4.12.7 Processing Pinsfor Signals unused in System Interface

Process Pins according to the following table when Signals are unused (when each signals are not connected to other

parts) in System Interface listed below:

NAME Pin 1/10 Process
#HINT Al4 O(0OD) Open
#SUSPEND A9 I Fixed to direct High.
DMDAT C10 (@) Open
L3VON C11 I Fixed to direct GND.
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4.13 Connection example of SD Card/SmartMedia™ socket

It is shown that total 32 signal connections example of TC6391XB which have 8 signals of SD card interface(except
SDLED signal), 1 signal of a power supply control for SD card, 22 signals of SmartMedia™ interface and 1 signal of a
power supply control for SmartMedia™. An outside pull-up/down resistance that is mentioned on an item of the "4.12
Pull-up/down resistance”" is not shown in a bottom figure. When you design a circuit, please refer to recommended
resistance by an item of the "4.12 Pull-up/down " and a bottom figure.

GND

TC6391XB
SDCD3 DAT3
SDCMD CMD
SDCLK —{Vss
SDCDO Vdd  FPS009-3000 manufactured
SDCD1 CLK by the YAMAICHI Company
SDCD2 Vss
SDWP DATO
#SDCD DAT1
SDPWR DAT2
SD-WP
@ Vs
MIC2563 manufactured by the SD-SW
MICREL Company
SMVC3EN
SMD7 SM-D7
SMD6 SM-D6
SMD5 SM-D5
SMD4 SM-D4
SMD3 SM-D3  FRS-001-2000-0 manufactured
SMD2 SM-D2 by the YAMAICHI Company
SMD1 SM-D1
SMDO SM-DO
SMCLE SM-CLE
SMALE SM-ALE
#SMWE SM-WE
#SMRE# SM-RE
#SMCE# SM-CE
#SMWP# SM-WP
#SMRB# SM-R/B
#SMCD# SM-CD
SMLVD SM-LVD
#SMWPD SM-WP-1
SM-WP-2
#SMEJSW SM-SW-1
SM-SW-2
#SMLED ? SM-Vce
#SMLOCK SM-Vce
#SMEJCT SM-Vss
SM-Vss
SM-Vss
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4.14 GPIO interface specification

SmartMediainterface signals can be used as GPIO interface signals by setting DISEL[1:0] signalsto 10b.

NAME | Pin 10 POWEr | \\/hile SmartM edia I/F
Supply
GPI12 | M10 | #SMIRB
GPI1L | M1l | #SMCD
GPII0 | M12 | SMLVD
GPIO N1L | #SMWPD
GPIS N12 | HSMEJSW
GPI7 P2 10 SMD7
GPIG P5 10 SMD6
GPI5 PG 10 SMD5
GPI4 p7 10 SMD4
GPI3 P8 10 SMD3
GPI2 P9 10 vbDb SMD2
GPIL NO 10 SMD1
GPIO N10 10 SMDO
GPOB M9 o SMVC3EN
GPO5 N3 | O (3stae SMCLE
GPO4 N4 | O (3state) SMALE
GPO3 N5 | O (3state) HSMWE
GPO2 N6 | O (3state) 4SMRE
GPOL N7 | O (3state) #SMCE
GPOO N8 | O (3state) HSMWP

4.14.1 GPI[12:0] signals

The status of GPI[12:0] signals can be read by GPI Status Register(Config Offset: F2h) in System Configuration

Register.

<GPl Status Register>

' GPI10 | GPI9 | GPI8

' GPI6 GPIS

| GPI4

'GPI3 I GPI2 GPIL  GPIO
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4.14.2 GPOQ[6:0] signals

GPO[6:0] signals can be switched to output mode by writing Ob to each bits of GPO Output Enable Register(Config
Offset: F1h) in System Configuration Register. The values written to GPO Output Control Register(Config Offset: FOh)
are output to GPQ[6:0] signals.

<GPO Output Enable Register>
Config
Fih RW |-  ENGPO6 | ENGPO5 : ENGPO4 | ENGPO3 | ENGPO2 | ENGPO1 | ENGPOO | 7Fh

Foh |RW |- CTGPO6 | CTGPO5 | CTGPO4 | CTGPO3 | CTGPO2 | CTGPOL | CTGPOO | 00h
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4.15 SDLED/#SMLED signa
4151 SDLED signal

TC6391XB hasthe SDLED signal for SD interface. Thissignal is controlled by setting SDLED Control
Register(Offset: 13Eh). Before accessing SDLED Control Register(Offset: 13Eh), please set following registers.
*Set SDLED Enable Register 1(Config Offset:FAh) to 12h.
*Set SDLED Enable Register 2(Config Offset:FEh) to 80h.

TC6391XB

SDLEL j\N\ @

GND

4152 #SMLED signa

TC6391XB hasthe #SMLED signal for SmartMedia™ interface. This signal is controlled by setting Mode
Register(Offset:04h) of SmartMedia™ control register. When Mode Register is written 04h, #SMLED becomes low
and LED turns on. In reverse, in the case of being written 00h, #SMLED becomes high and LED turns off.

VDD
TC6391XB

#SMLED j\N\ @
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5. Electrical Characteristics
5.1 Absolute Maximum Standard
Absolute Maximum Ratings
Symbol Parameter Min Max Unit Condition Note
VDD Supply Voltage Range -0.3 5.0 V GND=0V 1
Vin3 Input Voltage (3.3V) -0.3 VDD+0.3 V GND=0V
Vout Output Voltage -0.3 VDD+0.3 V GND=0V
Tstg Storage Temperature Range -40 125 degree C

Note 1: VDD Power Supply

Note: Absolute Maximum Ratings indicates that stress greater than the values described above might cause permanent

damages to the devices and does not guarantee all the performances within Absolute Maximum Ratings

5.2 DC Characteristic

5.2.1 Recommended Conditions for proper performances
Symbol Parameter Min Typ Max Unit Note

VDD Supply Voltage for Core Logic 3.0 3.3 3.6 \%
VDDS Supply Voltage for 1/0 2.3 3.6
Topr Ambient Temperature under bias degree | T.B.D

C
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5.2.2 Host Interface DC Characteristic

Host Interface DC Characteristic(VDD = V, Ta= degree C)

Symbol Parameter Min Max Unit Condition Note
Vih Input High Voltage 1-1
Vil Input Low Voltage 1-1
lilk Input L eakage Current 1-1
Voh Output High Voltage 1-2
Vol Output Low Voltage 1-2

Notel-1: Applied for HD[15-0] ,HA[13-1], #HCS, #HOE, #HWE, #HBEL, #HBEH pins

Notel-2: Applied for HD[15-0], HRDY pins
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523 SmartMedia™ Interface DC Characteristic

SmartMedia™ Interface DC Characteristic: 3.3V Operation

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Condition Note
Vih Input High Voltage 2-1
Vil Input Low Voltage 2-1
Voh Output High Voltage 2-2
Voll Output Low Voltage 2-2
Vol2 Output Low Voltage 2-3
lilk Input Leakage Current 2-1

Note2-1 Applied for SMD[7:0], #SMRB, #SMCD, SMLVD, #SMWPD, #SMEJSW pins

Note2-2 Applied for SMD[7:0], SMCLE, SMALE, #SMCE, #SMWE, #SMRE, #SMWP pins

Note2-3 Applied for #SMLOCK, #SMEJCT, #SMLED pins

5.24 SmartMedia™ Power Supply Control DC Characteristic
SmartMedia™ Power Supply Control DC Characteristic: 3.3V Operation
(VDD = V,Ta= degreeC)
Symbol Parameter i ax Condition Note
Voh Output High Voltage V 2-3
Vol Output Low Voltage \% 2-3
[ [

Note2-3 Applied for SMVC3EN pin
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5.2.5 SD Card Interface Pin DC Characteristic

SD Card Interface DC Characteristic: 3.3V Operation
(VDD = V,Ta= degreeC)

Symbol Parameter Min Max Unit Condition Note
Vih Input High Voltage \% 3-1
Vil Input Low Voltage V 31
Vih Input High Voltage V 3-2
Vil Input Low Voltage 3-2
Voh Output High Voltage 3-3
Vol Output Low Voltage 3-3
lilk Input Leakage Current B H g;
Rdat3 Pull-up resistance inside KQ
card (pinl)

Note3-1 Applied for SDCD[3:0], SDCMD, SDWP pins
Note3-2 Applied for #SDCD pin

Note3-3 Applied for SDCD[3:0], SDCMD, SDCLK, SDLED pins

5.2.6 SD Card Power Supply Control DC Characteristic

SD Card Power Supply Control DC Characteristic: 3.3V Operation
(VDD = V,Ta= degreeC)

Symbol Parameter it | Condition Note
Voh Output High Voltage V 34
Vol Output Low Voltage \% 3-4

Note3-4 Applied for SDPWR pin
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5.2.7 USB Host Interface Pin DC Characteristic

USB Host Interface Pin DC Characteristic
(VDD = V,Ta= degreeC)

Symbol Parameter Min Max Unit Test Condition Note
Vih Input High Voltage V 4-1
Vil Input Low Voltage - v 4-1
lilk Input L eakage Current 4-1
Voh Output High Voltage . 4-2
Vol Output Low Voltage 4-2

Noted-1 Applied for USB1DP, USB1DN, USB2DP, USB2DN, USB3DP, USB3DN, #USBOC pins

Noted-2 Applied for USB1DP, USB1DN, USB2DP, USB2DN, USB3DP, USB3DN pins

5.2.8 USB Port Power Supply Control DC Characteristic

USB Port Power Supply Control DC Characteristic: 3.3V Operation
(VDD = V,Ta= degreeC)

Symbol Parameter Condition Note
Voh Output High Voltage V 4-3
Vol Output Low Voltage \% 4-3
|
Noted-3 Applied for PPON1, PPON2, PPON3 pins
5.2.9 Seria Host Interface Pin DC Characteristic

Serial Host Interface Pin DC Characteristic

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Test Condition Note
Vih Input High Voltage 5-1
Vil Input Low Voltage 5-1
lilk Input Leakage Current 5-1
Voh Output High Voltage 5-2
Vol Output Low Voltage 5-2

Note5-1 Applied for RXDO, FRMO, SCKO, RXDO, #CTS1, RTXD, #RRTS, #RDTR, #DSR1, #DET1, SEL1,
SELO pins

Note5-2 Applied for TXDO, TXD1, #RTS1, RRXD, #RCTS, #RDCD, #RDSR, #RRI, RVON, #CONT2,
#CONT1, #DTR1 pins
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5.2.10 CompactFlash Control Interface Pin DC Characteristic

CompactFlash Control Interface Pin DC Characteristic

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Test Condition Note
Vih Input High Voltage 6-1
Vil Input Low Voltage 6-1
lilk Input L eakage Current 6-1
Voh Output High Voltage 6-2
Vol Output Low Voltage 6-2

Note6-1 Applied for #S1CD2, #S1CD1, #S2CD2, #S2CD1, #SIWAIT, #S2WAIT, #S1101S16, #S2|0IS16,

#PCE2, #PCE1, #POE, #PIOR, PSKTSEL pins

Note6-2 Applied for #P1CD, #P2CD, #PWAIT, #P1016, #S1COE, #S2COE, #DIR, #S1DOE, #S2DOE pins

5.211 Low Polysilicon TFT-LCD Converter Control Interface Pin DC Characteristic

Low Polysilicon TFT-LCD Converter Control Interface Pin DC Characteristic

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Test Condition Note
Vih Input High Voltage 7-1
Vil Input Low Voltage 7-1
lilk Input Leakage Current 7-1
Voh Output High Voltage 7-2
Vol Output Low Voltage 7-2

Note7-1 Applied for LHSYNC, LVSYNC, LDE, LSCLK pins

Note7-2 Applied for CPH, STH, XCK, NXCK, XST, NXST, YCK, NYCK, YST, NYST, COM, PREC, #PREC,
PPOL, #PPOL pins
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5.2.12 System Interface Pin DC Characteristic

System Interface Pin DC Characteristic

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Test Condition Note
Vih Input High Voltage V 8-1
Vil Input Low Voltage v 8-1
lilk Input L eakage Current 8-1
Voh Output High Voltage 8-2
Vol Output Low Voltage 8-2

Note8-1 Applied for HCLK, CK48M, CLK32, #PCLR, #SUSPEND, DISEL[1-0] , SRSEL, LVSEL, L3VON

pins

Note8-2 Applied for #HINT, DMDAT pins

5.2.13 TEST Pin DC Characteristic

TEST Pin DC Characteristic

(VDD = V,Ta= degreeC)
Symbol Parameter Min Max Unit Condition Note
Vih Input High Voltage 9-1
Vil Input Low Voltage 9-1
lilk Input Leakage Current 9-1
[ | [ |

Note9d-1 Applied for TST[3:0] pins
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5.2.14 Power Consumption Characteristic
Power Supply Current
Symbol Parameter Min Typ Max Unit Condition
Icestdl Power Supply Current, UA HCLK=0,
Standby CLK32=0
VDD=3.6V
#SUSPEND=low
Icestd2 Power Supply Current, HCLK=0,
Standby CLK32=32KHz
VDD=3.6V
[ | #SUSPEND=low
IccSM Power Supply Current, mA HCLK=33MHz,
Operating SmartMedia™ CLK32=32KHz
VDD=3.6V
lccSD/MMC | Power Supply Current, mA HCLK=33MHz,
Operating SD Card or CLK32=32KHz
MultiMedia Card VDD=3.6V
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5.3 AC Characteristic
5.3.1 Host Interface Signal AC Characteristic
(1)System Clock AC Characteristic
VDD= V,Ta= degreeC)
Symbol Parameter | Min M ax | Unit | Notes
HCLK
Tcyc CLK cycletime ns
Thigh CLK Hightime ns
Tlow CLK Low time ns
t1d HCLK Rising Time ns
tle HCLK Falling Time ns
HCLK Timing
< Tcyc >
« 110w «Lhiah
=== N N, e a——— = VU 0.8VDD
HCLK _  _IN ] | AN L
0.2vDD
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(2#PCLR Reset AC Characteristic

(VvDD= V,Ta= degreeC)
Symbol Parameter Min Max Unit Notes
#PCLR
Trst Reset active time after power stable ms
Trst-clk Reset active time after CLK stable ms
#PCLR Reset Timing B D
I | |
POWER
E]\I):.SVDD Trst (2.8V DD
#PCLR
0.2VDD Trst-clk
0.8vDD
HCLK I
0.2vDD
#PCLR Reset Timing
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(3)Standard Memory Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)

Symbol Parameter Min M ax Unit Notes
thosl Address setup to #HCS ns
thos2 #HCS, #HBEL, #HBEH setup to #HOE or ns

#HWE
thos3 Address setup to #HOE or #HWE low ns
thos4 Address setup to #HOE or #HWE low ns
tpdO Data delay time after #HWE low ns
thohl Data hold after #HWE high ns
thoh2 #HCS, #HBEL, #HBEH ho ns

after #HOE or #HWE de-assert
thoh3 Address Hold after #HO or ns

de-asserted
twhl #HOE high time ns
twh2 #HWE high time ns
twll #HOE low time ns
twl2 #HWE low time ns
tosl Data Setup for HRDY Release ns
tpdhl #HOE,HD[15:0] hold time ns
t1 #HOE low to HRDY low time ns
t2 #HWE low to HRDY low time ns
twl HRDY low time ns
tw2 HRDY low time ns
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thosl | thos2 «—»| thoh2

#HCS
HA[11:1] p thos3 < thos4
#HBEL , #HBEH AQ AQ0+2 X

p twil [« *thoh3
#HOE e

1 twhl
“+—»
t — twil
HRDY Wan \ /X
10sl |¢
HD[15:0] D( (b1 )—
“ tpdh1
thosl
] thos2 thoh2
#HCS
< > thos3 < > thos4

HA[11:1]
#HBEL, #HBEH ) AL - A2 A

< twi2 o~ *thoh3
#HWE e

2 e | tw2 twh2
HRDY \ \_/ \
tpd0 |« thohl
HDI15:0] DO X D1 X
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5.3.2 SmartMedia™ Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)

Symbol Parameter Min Max Unit
tos SMCLE Setup Time ns
toln SMCLE Hold Time ns
tcs #SMCE Setup Time ns
ten #SMCE Hold Time ns
twp #SMWE Pulse Width ns
taLs SMALE Setup Time ns
taLn SMALE Hold Time ns
tos Data Setup Time ns
ton DataHold Time ns
twh #SMWE High Hold Time ns
tww #SMWP High to #SMWE Low ns
trr Ready to #SMRE Low ns
trp Read Pulse Width ns
tre Read Cycle Time ns
teen #SMCE High Hold Time(at the Last Serial Read) ns
treH #SMRE High Hold Time ns
tir Output Hi-Z to #SMRE Low ns
twHe #SMWE High to #SMCE Low ns
twHR #SMWE High to #SMRE Low ns
tar1 SMALE Low to #SMRE Low ns
(Address Register Read, ID Read)
ter #SMCE Low to #SMRE Low ns
(Data Register Read ,ID Read)
AC Test Conditions
Parameter 3.3V Model
Input Pulse Level
Input comparison Level
Output Data comparison Level
Output L oad
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Command Cycle Timing

SMCLE 4,{4—> <—AF
t t
CLS CLH
#SM CE "_LW’ ‘JT"_’(
#SMWE t
SMALE |L s T Jl '

i S

Timing for Command Cycle Signals

Serial Read Cycle Timing

#SMCE — —
leo stRi; ,,,,,,,,,,,,,,
#SMRE - > ¢
trea [trez, |t trH trE trHz cHZ
D0 : R s SR
R
#SMRB J_P»

Timing for Serial Read Cycle Signals
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Address Cycle Timing
E— LT
SMCLE T
l—\|= t >l t > t >
#SM CE |\ S WC WC
bl plal plel el plel >
WP > A— R WP P R >
#SMWE
SALE 4/‘7—\':5—' <—\m—#\—
t t t t t
SMDO-7 I | >’Z 5’( >’Z ;’<
Timing for Address Cycle Signals
Status Read Cycle Timing
SMCLE —_— :tCL§ B S —
— CLH #TF gl
T\l t |
#SM CE (015l CLS
- plel
WPt T >
#SMWE I tWHL »<4TSTO > R A
< tWHR >
#SMRE I > t
RHZ
<l 5l <l ot
Pl 5SSt N L S ™ rstro
SMDO-7 * |
#SMRB L
Timing for Status Read Cycle Signals

TOSHIBA CONFIDENTIAL

TOTAL 102

PAGE NO.88




TOSHIBA TC6391XB Tentative Specification Rev.0.90a  02/02/25

DataWrite Cycle Timing

SMCLE

il
#SM CE — < ﬂl

R =" I e
#SMWE J —

SMALE —\tJTES_'
S ———

Timing for Data Write Cycle Signals

A
l—+
Y

Reset Cycle Timing

SMCLE L

#SMCE fes o

H#SMWE -

SMALE

b Y S P

SMDO-7

#SMRB Mi—/LLW_,

#SMWP

Timing for Reset Cycle Signals
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Read Cycle Timing
smcLe__/  \
«»| tcen
#SM CE \ [ ) [_\ [_\ [
#SMWE \_/ \J \[ \[_L
t
tA ARC‘
SMALE / == "
#SM RE t \[ \/ | /oooo
tos W e—
SMDO-7 O oo —
—> |[— t
RB
tDH
#SMRB /
Read Cycle Timing
Read Cycle Timing in case #SM CE is set to High
smcLe__/  \
#SM CE \ [\ [_\ [_\ [ [
#SMWE \_/ \J \[ \[_L
t
tA ARC‘
SMALE / —* A\ N
#SMRE tye [ oo
tos | |, N
SMDO-7 0 o {}—
_> 4_
t
#SMRB DH
_/
Read Cycle Timing in case #SM CE is set to High
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ID Read Timing
SMCLE tels
,'_
#SM CE < /
tCS
<_> tCH
#SMWE \_/ }_/
«———»
tALH tas <t_CR>
SMALE \l
tARl |<—>
#SMRE d \_/
tos | Lon
SMDO-7 —{_90h {00) { } [}
ID Read Command Address Input Maker Code Device Code
Output Output
ID Read Timing

Sequential Read Timing

SMCLE__/ \
#SMCE —\ . n N
eV Vs VsV ir

Y C
/ 7 <

SMALE 4 f f it
#SMRE
SMDO-7 K oon [ Ycaor|Pao7 \ Pasis)Pate23

Column Page

Address Address

N M -
#SMRB \ | / \ / /
Page M Page M+1 512+16Byte/Pagel] Dout527

access access

Sequential Read Timing
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Auto Page Program Timing

SMCLE /[ '\ / \_J

#SMWE

#SMCE ~\ N N Y I U

SMALE_ | HT\;/WW / \ [

#SMRE \_]

\ 7

SM D0-7__K 00h ‘ * cao-7| Pao-7 ) Pas-15) PA16»23)7 —D—

Status
Output

Auto Page Program Timing

\ 7 \., [/ \
#SM RB Serial Data Input Auto Program Status Read
Command Command Command
512+16Byte/Pagel] Dout527
#SMWP \
—

Auto Block Erase Timing

SMCL E_/—\ /

1
—~—
/

)

#SM CE \

#SMWE A\ [ Y VAN
SMALE____/ \

P

#SMRE \ /

SMDO-7 [6on [ Jpao-7 ) Pas-15) Pate-23K Yoo X 7on } “ ‘,

#SMRB  / I Staws
Auto Block Erase Setup Erase Status Read Outout
Command Command Command utpu

#SMWPJ \

Auto Block Erase Timing
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5.3.3 SD Card Interface Signal AC Characteristic
(vDD= V,Ta= degreeC)

Symbol Parameter | Min Max Unit | Notes
SDCD[3:0], SDCMD, SDCLK
Fpp Clock frequency Data Transfer Mode MHz Cl=
Fod Clock frequency ldentification Mode KHz Cl=
Twl Clock Low time ns Cl=
Twh Clock High time ns Cl=
Ttlh Clock fall time ns Cl=
Tthl Clock rise time ns Cl=
Tisu Input set-up time ns Cl=
Tih Input hold time ns Cl=
Todly Output delay time ns Cl=

SD Card Interface Signals Timing
0.75VDD Fpp, Fod

\ Twil Fwh
SDCLK (output) / /\
—

A

Yy

| 2
—
=
>0

0.125vDD Tthl )
Tisu Tih
| |« >
INPUT ’(
Vil=0.25VvDD, Vih=0.625VvDD
OUTPUT
] <+—>
Todly (max) Todly (min)

Vol=0.125VDD, Voh=0.75VDD

Timing for SD Card Interface Signals
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5.34 USB Host Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)
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5.3.5 Serid Port Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)
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5.3.6 CompactFlash Control Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)
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5.3.7 Low Polysilicon TFT-LCD Converter Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)
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5.3.8 System Interface Signal AC Characteristic
(VDD= V,Ta= degreeC)

CK48M AC Characteristic
(VDD= V,Ta= degreeC)

Symbol Parameter | Min | Max | Unit | Notes
CK48M
Tcycd8M CLK cycletime ns
Thigh48M CLK Hightime ns
Tlow48M CLK Low time ns
t1d48M CK48M Rising Time ns
t1e48M CK48M Falling Time ns
CK48M Timing I B D
[ | [ |
< Toyc4sm .
<« 11ow48M | Thigh43l\
== N N | = NS 0.8VDD
CK4aM Nl ] I AN L
0.2vDD
—>  —

l—
led8M t1d48M
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CLK32 AC Characteristic
(VDD= V,Ta= degreeC)

Symbol Parameter | Min | Max | Unit | Notes
CLK32
Tcyc32K CLK cycletime us
Thigh32K CLK High time us
Tlow32K CLK Low time us
t1d32K CLK32 Rising Time ns
t1e32K CLK32 Falling Time ns
CLK32Timing I B D
[ [
< Tcoye32K .
<« T1ow32K | Thigh32K
== N N | = NS 0.8VDD
CLK32  _  _IN ] I AN L
0.2vDD
—>  |— —>  —
t1e32K t1d32K
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6. Package outline

2 Mo= ” .
'-
— {47 = MLdx0
043 .k [1§=]
= = . . . . - - e -
v 0o0OoQOGOCROOO00 |
h 000CO00DOCCOOD0O0
i 0O0DDO000OCCO0O0DD
i 0000000D00C00000
B GO0 00 0G8040
H 8 CGOOC0000QOODOVDO |
- b oo00CO00QODDO00O |=
A 2 o0 0090 08860 000 00
i 0000000000000 0O0
= | |p SOCODDODOOOBBB0
E 5 Qo000 ROADO0000
= | |n 00000000 CCO0000
i 000CO000H0000000 |y
i 00000000 CO0O0000 |H
H o cogcoooodopocecoa |
i Il =
Wil
= =10 d
= 3 - RAL2DE ) i @iz
2
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Appendix

A. Reference diagram
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e« TOSHIBA is continualy working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devicesin general can mafunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid situations
in which amalfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in
the most recent products specifications.
Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

e The information contained herein is presented only as a guide for the applications of our products. No responsibility is
assumed by TOSHIBA for any infringements of patents or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others.

e Theinformation contained herein is subject to change without notice.
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