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DESCRIPTION ARM

EMMA MobileTM EV2 (EM/EV?2) is an application processor for mobile multimedia handset devices. EM/EV2
utilizes two ARM® Cortex-A9 cores with two Neon extensions, an integrated audio video engine (AV engine), and a
3D graphics block to enable high-class processing in a range of applications. The processor contains a wide variety of
interfaces for cameras, displays, mass storage devices, memory devices, and many other peripherals.

EM/EV2 achieves high-performance multimedia processing of up to HD-level decoding by means of hardware
acceleration, while consuming minimal power..

FEATURES

e CPU: ARM Cortex-A9 (Frequency: 533 MHz, I-cache: 32 KB, D-cache: 32 KB, L2 cache : 256KB)
e AV engine: High-performance multimedia processor
- Video:
e Decoder: Multi decoder (H.264, VC-1, MPEG 1/2, H.263, MPEG-4: up to 1080p 30fps),
other decoders/encoders may be implemented by software using CPU resources
- Audio:
e Decoder: MPEG-4 HE-AAC decoder, enhanced aacPlus decoder
e 3D Graphics accelerator (A3D)
- 3D: 14.7 Mpix/sec
Supporting Open-GL-ES2.0, OpenGL-ES1.x
e Image processor: Resizing, rotating, image composing with alpha blending and key color masking
e Image composer: Image composing with alpha blending and key color masking, gamma correction
- Direct connection to LCD interface
e Security functions: Secure boot function, secure timer, secure watchdog timer, secure DMA
¢ Internal memories: SRAM: 128 KB, ROM: 64 KB
e DMA controller: 8 channels
e Timers: Interval timers and watchdog timers: 15 channels
e DRAM interface:
- LPDDR-SDRAM interface: Max 200 MHz DDR (DDR400), 32 bits, up to 1.6 GB/s
- DDR2-SDRAM interface: Max 266 MHz DDR (DDR533), 32 bits, up to 2.1 GB/s
e NOR-Flash interface: 16-bit data bus
e Peripheral interfaces:
- Memory card interface: SD card (with CPRM ") x 1, SDIO x 3, CF card interface (Note : Option)
- Image interfaces:
¢ LCD interface — Parallel interface
¢ ITU-R BT.656 interface
e Camera interface — Parallel interface
- Other serial interfaces:
e USB 2.0 host x 1 and peripheral x 1 (with PHY)
e UART x 4
e[2C x2
e Unified serial interface x 6 (SPI, 12S)
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- General-purpose 1/O port interface x 159
e Testing and debugging: ARM CoreSight, JTAG

e Power supply voltage
- Core Logic: 1.1Vtol2V
- PLL: 11Vtol2V
- 10 power supply: 1.8V, 3.3V
e Power management
Several power saving operation modes are supported.

e Package
393-pin FPBGA package (16 x 16 mm), ball pitch: 0.65 mm

Order Information

Part No. Package Type
u PD77642BF1-GA9-A 393pin FPBGA (16mmx16mm, 0.65mm pitch)
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PIN LAYOUT
393-pin FPBGA (16x16mm, 0.65mm pitch)
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PIN ASSIGNMENT

(1/4)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
Al GND B17 LCD3_G2 D10 USI1_DO
A2 GND B18 LCD3_R5 D11 USI1_CSO
A3 VDD33D B19 LCD3_R3 D12 JT_DBG_EN
A4 AVDD B20 LCD3_R1 D13 JT_TDO
A5 C32K B21 LCD3_HS D14 LCD3_B7
A6 GND B22 LCD3_PXCLK D15 LCD3_B4
A7 GND B23 GND D16 LCD3_G7
A8 OSCO_XT2 c1 DDR_DQ7 D17 LCD3_G4
A9 OSCO0_XT1 C2 DDR_DQO D18 LCD3_R7
Al10 GND C3 DDR_DQ2 D19 LCD3_DE
All JT_TCK C4 AGND D20 GPIO_024
Al2 LOWPWR C5 NECTESTIO D21 AB_CSBO
Al13 PONDET C6 UTEST D22 AB_AD3

(When being unused, "L” is fixed.)
Al4 GND Cc7 GND D23 AB_AD2
Al5 LCD3_B1 C8 GND E1l DDR_DQSO0
Al6 LCD3_BO c9 USI1_CLK E2 DDR_DQSO0B
Al7 LCD3_G1 C10 USI1_DI E3 DDR_DQ3
Al8 LCD3_GO Cl1 JT_TRSTB E4 DDR_DQ5
Al9 LCD3_R2 C12 NC (leave open) E20 GPIO_025
A20 LCD3_RO C13 JT_TDI E21 AB_CSB1
A21 LCD3_CLK_I Cl4 LCD3_B6 E22 AB_ADS5
A22 GND C15 LCD3_B3 E23 AB_AD4
A23 GND C16 LCD3_G6 F1 DDR_DQS1

Bl GND C17 LCD3_G3 F2 DDR_DQS1B
B2 GND C18 LCD3_R6 F3 DDR_GND
B3 AFS_ARSTB C19 LCD3_R4 F4 DDR_VREFL
B4 AVDD Cc20 LCD3_VS F6 DDR_VDDIO
B5 GND Cc21 GPIO_019 F7 VDD33
B6 USIO_CLK Cc22 AB_AD1 F8 TRSTB
B7 USIO_CSO Cc23 AB_ADO F9 VDD11
B8 USIO_CS1 D1 DDR_DMO F10 VDD11
B9 USIO_CS2 D2 DDR_DQ4 F11 BOOTSEL2
B10 USIO_DI D3 DDR_DQ6 F12 BOOTSELO
B11 USIO_DO D4 DDR_DQ1 F13 JT_TDOEN
B12 SRESETB D5 AGND F14 JT_TMS
B13 VDD18 D6 TE1l F15 vDD18
B14 LCD3_B5 D7 TE2 F16 GPIO_026
B15 LCD3_B2 D8 GND F17 GPIO_027
B16 LCD3_G5 D9 GND F18 GPIO_028
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(2/4)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
F20 AB_CSB2 H20 AB_WRB L17 AB_A27
F21 AB_AD8 H21 AB_AD14 L18 AB_A24
F22 AB_AD7 H22 AB_AD13 L20 AB_WAIT
F23 AB_AD6 H23 AB_AD12 L21 AB_A19
Gl DDR_DQ11 J1 DDR_AO L22 E!;EIFACREADY
G2 DDR_DQ8 J2 DDR_A2 L23 mﬁ![_CAFLAG
G3 DDR_DM1 J3 DDR_GND M1 DDR_CK
G4 DDR_DQ9 Ja DDR_DQ14 M2 DDR_CKB
G6 VDD11 J6 DDR_CS1B M3 DDR_GND
G7 GND J7 VDD11 M4 DDR_WEB
G8 VvDD18 Ji7 VvDD11 M6 DDR_ODT M2
G9 GND J18 GPIO_031 M7 GND
G10 GND J20 AB_RDB M17 AB_A28
Gl1 BOOTSEL1 J21 AB_Al7 M18 AB_A25
G12 VDD33M J22 AB_AD15 M20 AB_A22
G13 VDD11 J23 AB_CLK M21 AB_A20
Gl14 GND K1 DDR_BA2 M22 ,\lILtSell_CAREADY
G15 VDD33 K2 DDR_BAO M23 hII!nSeIl_ACFLAG
G16 VDD11 K3 DDR_A3 N1 DDR_CKE1
G117 GND K4 DDR_A10 N2 DDR_GND
G18 GPIO_029 K6 DDR_CASB N3 DDR_A11
G20 AB_CSB3 K7 DDR_VDDIO N4 DDR_A13
G21 AB_AD11 K17 VDD33 N6 DDR_CKERSTB
G22 AB_AD10 K18 VDD11 N7 DDR_VDDIO
G23 AB_AD9 K20 AB_ADV N17 vDD18
H1 DDR_DQ12 K21 AB_A18 N18 AB_A26
H2 DDR_DQ15 K22 hII!)Ell_CAWAKE N20 AB_A23
H3 DDR_DQ13 K23 mﬂ—CADATA N21 AB_A21
H4 DDR_DQ10 L1 DDR_CKEO N22 hII!)Ell_ACWAKE
H6 DDR_VDDIO L2 DDR_A14 N23 m?éerCDATA
H7 GND L3 DDR_A1 P1 DDR_A12
H8 GND L4 DDR_BAl P2 DDR_A7
H17 VDD33 L6 DDR_RASB P3 DDR_A8
H18 GPIO_030 L7 DDR_CSO0B P4 DDR_A6
Notel The HSI function is not available.
Note2 The on die termination function for DDR-ODT is not available.
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(3/4)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
P6 VDD11 Ull GND Y1 DDR_DM3
P7 GND ui12 GND Y2 DDR_DQ27
P17 VDD11 U13 VDD11 Y3 DDR_DQ25
P18 NTSC_DATAl ul4 VDD33 Y4 DDR_DQ29
P20 NTSC_DATAO ui15 vDD33 Y5 PWM1

P21 GND Ul6 GND Y6 USI2_CS2
P22 IC ul7 VDD18 Y7 USI2_CSO0
P23 IC ui8 NTSC_DATA7 Y8 IIC1_SDA
R1 DDR_A9 u20 NTSC_DATAG6 Y9 IIC1_SCL

R2 DDR_A5 u21 CAM_YUV3 Y10 UARTL1_TX
R3 DDR_A4 u22 CAM_Yuv4 Y11 UART1_RX
R4 DDR_DQ20 u23 CAM_YUV5 Y12 SDI0O_CMD
R6 DDR_VDDIO V1 DDR_DQS2 Y13 SDIO_DATA1
R7 GND V2 DDR_DQS2B Y14 SDIO_DATA3
R17 vVDD33 V3 DDR_GND Y15 SDIO_DATAS5
R18 NTSC_DATA3 V4 DDR_VREFH Y16 SDIO_DATA7
R20 NTSC_DATAZ2 V6 VDD18 Y17 SD_DATA2
R21 GND V7 VDD33M Y18 SD_DATAO
R22 IC V8 GPIO_004 Y19 GPIO_015
R23 IC V9 GPIO_002 Y20 GPIO_014
T1 DDR_DQ16 V10 GPIO_000 Y21 GPIO_013
T2 DDR_DQ17 V11 VDD18 Y22 GND

T3 DDR_DQ22 V12 UARTO_TX Y23 CAM_CLKI
T4 DDR_DQ19 V13 UARTO_RX AAl DDR_DQ24
T6 DDR_VDDIO V14 VDD11 AA2 DDR_DQ28
T7 GND V15 GPIO_009 AA3 DDR_DQ26
T17 VDD11 V16 GPIO_008 AA4 PWMO

T18 NTSC_DATAS V17 GPIO_007 AA5 uSI2_DO
T20 NTSC_DATA4 V18 GPIO_006 AAG uUsSI2_DI

T21 CAM_YUVO V20 NTSC_CLK AAT USI2_CS1
T22 CAM_YUV1 V21 CAM_HS AA8 [ICO_SDA
T23 CAM_YUV2 V22 CAM_YUV6 AA9 IICO_SCL

Ul DDR_DQ21 V23 CAM_YUV7 AA10 UART1_CTSB
u2 DDR_DQ18 w1 DDR_DQS3 AAl1l USB_GND11
U3 DDR_DQ23 w2 DDR_DQS3B AAl12 USB_VBUS
U4 DDR_DM2 W3 DDR_DQ31 AA13 SDIO_DATAO
U6 vDD11 W4 DDR_DQ30 AAl4 SDIO_DATA2
u7 GND W20 GPIO_017 AA15 SDI0O_DATA4
us GPIO_005 w21 GPIO_016 AA16 SDIO_DATA6
U9 GPIO_003 w22 CAM_VS AAL17 SD_DATAS3
ul1o0 GPIO_001 W23 CAM_CLKO AA18 SD_DATAl
Remark IC : Internally-connected pins (pull it down)

R19DS0010EJ1200 Rev.12.00 ;{ENESAS Page 7 of 86

Jun 22, 2012




EMMA Mobile EV2 Data Sheet

(414)

Pin No. Pin Name Pin No. Pin Name
AA19 SDI1_DATA3 AC10 USB_GND22
AA20 GPIO_012 AC11 USB_RREF1
AA21 GPIO_011 AC12 USB_PVSS1
AA22 GPIO_010 AC13 USB_DM1
AA23 SDI1_CKI AC14 USB_GND21
AB1 GND AC15 OSC1_XT1
AB2 GND AC16 OSC1_XT2
AB3 GPIO_119 AC17 GND
AB4 USI3_CSO AC18 SDIO_CKI
AB5 USI2_CLK AC19 SD_CKI
AB6 USB_AVSS2 AC20 SD_CKO
AB7 USB_PVSS2 AC21 SDI1_CMD
ABS8 USB_VD3312 AC22 GND
AB9 USB_DP2 AC23 GND
AB10 UART1_RTSB
AB11 USB_AVDD1
AB12 USB_AVSS1
AB13 USB_DP1
AB14 USB_VD3311
AB15 GND
AB16 GPIO_049
AB17 SD_CMD
AB18 SDI0O_CKO
AB19 SDI1_DATA2
AB20 SDI1_DATA1
AB21 SDI1_DATAO
AB22 SDI1_CKO
AB23 GND
AC1 GND
AC2 GND
AC3 USI3_DO
AC4 USI3_DI
AC5 USI3_CLK
AC6 USB_AVDD2
AC7 USB_RREF2
ACS8 USB_GND12
AC9 USB_DM2
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1. PINFUNCTIONS

1.

11

Pin Configuration

PIN FUNCTIONS

/——| BOOTSEL[2:0] ABCLK ——
——> UTEST AB_CSB[3:.0] —>
—  TE[2:1] AB.RDB [—>
——> TRSTB ABWRB [—
<+——— NECTESTIO AB_WAIT |[¢— External bus interface
System interface —>» PONDET AB_ADV [——>
—> SRESETB AB_AD[150] <+—>
— C32K AB A[28:17] ——>
<+«—— LOWPWR AB_BEN[1:0] —— J
<«—— ERRRST_REQGB
——» AFSARSTB DDRCK > "\
<+—— REF.CLKO DDRCKB —>
———» EXT_CLKI DDR.CS[1:0]B —>
\.——> DDRCKERSTB DDR_CKE[1:0] ——
DDRODT [—>
0sC E—» 0SCx_XT1 DDRRASB —
x:0-1 <+—» OSCx XT2 DDR.CASB [——> DDR Memory interface
DDRWEB [—
((—— JT.TCK DDR _BA[2:0]
<+« JT.TMS DDRA[140] —
<«——— JT.TDO DDRDM[3:0] >
—> JT._TRSTB DDRDQS[3:0] [¢—>
JTAG — JT_TDI DDRDQS[3:0]B [¢—>
<+—— JT_TDOEN DDRDQ[31:0] [¢—> /
——> JTDBGEN _
\.—>» JT.SEL DTV.BCLK |[¢——
DTV_.PSYNC [¢——
/‘4—> USIx_CLK DTV_VALID [¢—— Terrestrial digital TV interface
——>» USIx.DI DTV DATA |[¢&——_J
Unified serial I/0 interface <+«—— USIx DO .
x0-5 | «<——> USIx.CSO EM/EV2 UARTXRX [¢&——
<«—— UsI0_cS[6:1] UARTX TX —
<«—— USI2.CS[2:1] UART1 CTSB &— UART interface
<«—— USI4CST UART1 RTSB ——_J x0-3
\L+—— USI5_CS[4:1] —
USB.DP[2:1] [¢—>
(+—— LCD3_PXCLK USB DM[2:1] [¢&—>
——» LCD3.CLKI USBVBUS [«——_J USB interface
<«—— LCD3HS
<«—— LCD3VS 1ICx_SCL <—>:|
LCD interface <+—— LCD3.DE IICx SDA [¢—> IIC interface
<—— LCD3R[7:.0] _ x01
<+<—— LCD3.G[7:0] SD.CKO |—
\_¢ LCD3_B[7:0] SD_CKI [«
_ SD.CMD |¢—
<+——— YUV3CLKO SD_DATA[3:0] > __J SD card interface
—>»  YUV3.CLKI
YUV interface <+— YUV3HS
<+« YUV3.VS SDIx.CKO |— )
<+—— YUV3DE SDIX CKI [¢——
\— YUV3.D[150] SDIx.CMD  [¢—>
SDIO_DATA[7:0] |&—>
General purpose 1/0 interface <+«— GPIO_[158:0] SDI1_DATA[3:0] [¢&—> SDIO interface
SDI2_.DATA[3:0] [¢——_J) x0-2
PWM interface <+«—— PWM[1:0]
CF.CSB[1:0] — )
<+—— CAM_CLKO CFIORDB |—>
Camera interface —» CAM_CLKI CFIOWRB —>
—> CAM.VS CFIORDY [¢—
—> CAMHS CF_RESET f—»
——» CAM_YUVI[7:0] CF.D[15:00] [¢—» CF card interface
CF_A[02:00] ——>
NTSC interface —— NTSC.CLK CFINTRQ |[¢&——
<+——— NTSC_DATA[7:0] CFINPACKB |¢——
CF_CDB[2:1] ——_/
TP33.CLK f— )
TP33.CTRL [—>
TP33 DATA[150] ——>__J Trace Port
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1. PINFUNCTIONS

1.2 Pin Functions
1.2.1  Boot select signals
Pin Name Pin No. 10 Function 10 Voltage Alternate Pin Function Buffer | Handling when
Type Type not used
BOOTSEL2 F11 Input Boot mode selection 2 VvDD18 - A -
BOOTSEL1 G1l1 Input Boot mode selection 1 VvDD18 - A -
BOOTSELO F12 Input Boot mode selection 0 VvDD18 - A -
1.2.2  System control signals
Pin Name Pin No. 10 Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type (Bold is a default pin.) | 1YP® not used
UTEST C6 Input Test VDD18 - A “L" level hold
TE1l D6 Input Test VDD18 - N Leave open
TE2 D7 Input Test VDD18 - O Leave open
TRSTB F8 Input Test VDD18 - C Leave open
NECTESTIO C5 OQutput | Test VDD33 - - Leave open
PONDET A13 Input Power-on reset VDD18 - M -
SRESETB B12 Input System reset VvDD18 - D -
Cc32K N A5 Input 32.768 kHz clock VvDD18 - A -
ERR_RST_REQB U9 Output | Error reset request VDD33M GPIO_003 L Leave open
LOWPWR Al12 Output | Low power control signal VvDD18 GPIO_154 E Leave open
AFS_ARSTB B3 Input Antifuse asynchronous reset | VDD18 - A -
REF_CLKO V8 Output | Reference clock input VDD33M GPIO_004 L Leave open
EXT_CLKI us Input Reference clock output VDD33M GPIO_005 L Leave open
DDR_CKERSTB N6 Input Clock reset input DDR_VDDIO - U -
Note input : schmitt
Remark AFS_ARSTB, DDR_CKERSTB : The same signal as PONDET is connected.
1.2.3 OSCsignals
Pin Name Pin No. 10 Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type Type not used
OSCO0_XT1 A9 Input OSC input VDD18 - P Leave open
OSCO0_XT2 A8 I/0 OSC output VvDD18 - P Leave open
OSC1_XT1 AC15 Input OSC input VDD18 - P Leave open
OSC1_XT2 AC16 I/0 OSC output VvDD18 - P Leave open
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1. PINFUNCTIONS

1.2.4 JTAG signals
Pin Name Pin No. | 10 Type Function IO Voltage | Alternate Pin Function | Buffer | Handling when
Type not used

JT_TCK All Input JTAG clock input vDD18 - C Leave open

JT_TRSTB Cl1 Input JTAG reset input VDD18 - C Leave open

JT_TMS F14 I/O JTAG test mode VDD18 - B Leave open

JT_TDI C13 Input JTAG data input VDD18 - B Leave open

JT_TDO D13 Output JTAG data output VDD18 GPIO_151 E Leave open

JT_TDOEN F13 Output JTAG data output enable VvDD18 GPIO_152 E Leave open

JT_DBG_EN D12 Input JTAG debug enable VDD18 - C Leave open

JT_SEL V9 Input JTAG select VDD33M GPIO_002 L Leave open

1.2.5 External memory interface signals

(1/2)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used

AB_AD15 J22 1/0 Address/data bus bit 15 VDD33 SDI2_DATAS3, CF_D15, L2 Leave open
GPIO_092

AB_AD14 H21 110 Address/data bus bit 14 VDD33 SDI2_DATA2, CF_D14, L2 Leave open
GPIO_091

AB_AD13 H22 110 Address/data bus bit 13 VDD33 SDI2_DATAL, CF_D13, L2 Leave open
USI5_CS2, GPIO_090

AB_AD12 H23 110 Address/data bus bit 12 VDD33 SDI2_DATAO, CF_D12, L2 Leave open
USI5_CS1, GPIO_089

AB_AD11 G21 110 Address/data bus bit 11 VDD33 DTV_DATA, CF_D11, L2 Leave open
USI5_CS0, GPIO_088

AB_AD10 G22 I/0 Address/data bus bit 10 VDD33 DTV_VALID, CF_D10, L2 Leave open
USI5_DO, GPIO_087

AB_AD9 G23 I/0 Address/data bus bit 9 VDD33 DTV_PSYNC, CF_D09, L2 Leave open
USI5_DI, GPIO_086

AB_AD8 F21 I/0 Address/data bus bit 8 VDD33 DTV_BCLK, CF_D08, L2 Leave open
USI5_CLK, GPIO_085

AB_AD7 F22 I/0 Address/data bus bit 7 VDD33 CF_D07, GPIO_084 L2 Leave open

AB_AD6 F23 I/0 Address/data bus bit 6 VDD33 CF_D06, GPIO_083 L2 Leave open

AB_AD5 E22 110 Address/data bus bit 5 VDD33 CF_DO05, GPIO_082 L2 Leave open

AB_AD4 E23 110 Address/data bus bit 4 VDD33 CF_D04, GPIO_081 L2 Leave open

AB_AD3 D22 110 Address/data bus bit 3 VDD33 CF_DO03, GPIO_080 L2 Leave open

AB_AD2 D23 1/0 Address/data bus bit 2 VDD33 CF_D02, GPIO_079 L2 Leave open

AB_AD1 C22 110 Address/data bus bit 1 VDD33 CF_DO01, GPIO_078 L2 Leave open

AB_ADO Cc23 110 Address/data bus bit 0 VDD33 CF_DO00, GPIO_077 L2 Leave open

AB_A28 M17 Output Address bus bit 26 VDD33 AB_BEN1, GPIO_104 H Leave open

AB_A27 L17 Output Address bus bit 26 VDD33 AB_BENO, GPIO_103 H Leave open

AB_A26 N18 Output Address bus bit 26 VDD33 CF_CDB2, GPIO_102 H Leave open

AB_A25 M18 Output Address bus bit 25 VDD33 CF_CDB1, GPIO_101 H Leave open

R19DS0010EJ1200 Rev.12.00 RENESAS Page 12 of 86

Jun 22, 2012




EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

(2/2)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
AB_A24 L18 Output | Address bus bit 24 VDD33 CF_INPACKB, GPIO_100 H Leave open
AB_A23 N20 Output Address bus bit 23 VDD33 SDI2_CMD, GPIO_099 H Leave open
AB_A22 M20 Output Address bus bit 22 VDD33 SDI2_CKI, GPIO_098 H Leave open
AB_A21 N21 Output Address bus bit 21 VDD33 SDI2_CKO, CF_INTRQ, H Leave open
GPIO_097
AB_A20 M21 Output Address bus bit 20 VDD33 GPIO_096 H Leave open
AB_A19 L21 Output Address bus bit 19 VDD33 CF_A02, GPIO_095 L Leave open
AB_A18 K21 Output Address bus bit 18 VDD33 CF_A01, GPIO_094 L Leave open
AB_Al7 J21 Output Address bus bit 17 VDD33 CF_A00, GPIO_093 L Leave open
AB_RDB J20 Output Read strobe VDD33 CF_IORDB, GPIO_073 H Leave open
AB_WRB H20 Output Write strobe VDD33 CF_IOWRB, GPIO_074 H Leave open
AB_ADV K20 Output Address valid VDD33 CF_RESET, GPIO_076 H Leave open
AB_WAIT L20 Input Wait VDD33 CF_IORDY, GPIO_075 H Leave open
AB_CSB3 G20 Output Chip select 3 VDD33 CF_CSB1, GPIO_072 H Leave open
AB_CSB2 F20 Output Chip select 2 VDD33 CF_CSBO, GPIO_071 H Leave open
AB_CSB1 E21 Output Chip select 1 VDD33 GPIO_070 F Leave open
AB_CSBO D21 Output Chip select 0 VDD33 GPIO_069 F Leave open
AB_CLK J23 Output Bus clock output VDD33 GPIO_068 L Leave open
AB_BEN1 M17 Output Byte enable VDD33 GPIO_104 H Leave open
AB_BENO L17 Output Byte enable VDD33 GPIO_103 H Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.6 DDR SDRAM interface signals
1/2)
Pin Name Pin No. | 10 Type Function IO Voltage | Alternate Pin Function | Buffer | Handling when
Type not used
DDR_A14 L2 Output Command/address bit 14 DDR_VDDIO - Q Leave open
DDR_A13 N4 Output Command/address bit 13 DDR_VDDIO - Q Leave open
DDR_A12 P1 Output Command/address bit 12 DDR_VDDIO - Q Leave open
DDR_A11 N3 Output Command/address bit 11 DDR_VDDIO - Q Leave open
DDR_A10 K4 Output Command/address bit 10 DDR_VDDIO - Q Leave open
DDR_A9 R1 Output Command/address bit 9 DDR_VDDIO - Q Leave open
DDR_AS8 P3 Output Command/address bit 8 DDR_VDDIO - Q Leave open
DDR_A7 P2 Output Command/address bit 7 DDR_VDDIO - Q Leave open
DDR_A6 P4 Output Command/address bit 6 DDR_VDDIO - Q Leave open
DDR_A5 R2 Output Command/address bit 5 DDR_VDDIO - Q Leave open
DDR_A4 R3 Output Command/address bit 4 DDR_VDDIO - Q Leave open
DDR_A3 K3 Output Command/address bit 3 DDR_VDDIO - Q Leave open
DDR_A2 J2 Output Command/address bit 2 DDR_VDDIO - Q Leave open
DDR_A1l L3 Output Command/address bit 1 DDR_VDDIO - Q Leave open
DDR_AO Jl Output Command/address bit 0 DDR_VDDIO - Q Leave open
DDR_CSO0B L7 Output Chip select 0 DDR_VDDIO - Q Leave open
DDR_CS1B J6 Output Chip select 1 DDR_VDDIO - Q Leave open
DDR_CK M1 Output Clock + DDR_VDDIO - R Leave open
DDR_CKB M2 Output Clock — DDR_VDDIO - R Leave open
DDR_CKEO L1 Output Clock enable 0 DDR_VDDIO - Q Leave open
DDR_CKE1 N1 Output Clock enable 1 DDR_VDDIO - Q Leave open
DDR_DM3 Y1 I/0 Data mask bit 3 DDR_VDDIO - S Leave open
DDR_DM2 u4 1/0 Data mask bit 2 DDR_VDDIO - S Leave open
DDR_DM1 G3 110 Data mask bit 1 DDR_VDDIO - S Leave open
DDR_DMO D1 110 Data mask bit 0 DDR_VDDIO - S Leave open
DDR_DQ31 w3 110 Data bit 31 DDR_VDDIO - S Leave open
DDR_DQ30 w4 I/O Data bit 30 DDR_VDDIO - S Leave open
DDR_DQ29 Y4 1/0 Data bit 29 DDR_VDDIO - S Leave open
DDR_DQ28 AA2 110 Data bit 28 DDR_VDDIO - S Leave open
DDR_DQ27 Y2 110 Data bit 27 DDR_VDDIO - S Leave open
DDR_DQ26 AA3 110 Data bit 26 DDR_VDDIO - S Leave open
DDR_DQ25 Y3 110 Data bit 25 DDR_VDDIO - S Leave open
DDR_DQ24 AAl 110 Data bit 24 DDR_VDDIO - S Leave open
DDR_DQ23 u3 I/O Data bit 23 DDR_VDDIO - S Leave open
DDR_DQ22 T3 1/0 Data bit 22 DDR_VDDIO - S Leave open
DDR_DQ21 Ul I/0 Data bit 21 DDR_VDDIO - S Leave open
DDR_DQ20 R4 110 Data bit 20 DDR_VDDIO - S Leave open
DDR_DQ19 T4 I/0 Data bit 19 DDR_VDDIO - S Leave open
DDR_DQ18 u2 I/O Data bit 18 DDR_VDDIO - S Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

(2/2)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used
DDR_DQ17 T2 1/0 Data bit 17 DDR_VDDIO - S Leave open
DDR_DQ16 T1 I/0 Data bit 16 DDR_VDDIO - S Leave open
DDR_DQ15 H2 110 Data bit 15 DDR_VDDIO - S Leave open
DDR_DQ14 J4 110 Data bit 14 DDR_VDDIO - S Leave open
DDR_DQ13 H3 I/O Data bit 13 DDR_VDDIO - S Leave open
DDR_DQ12 H1 I/0 Data bit 12 DDR_VDDIO - S Leave open
DDR_DQ11 Gl 1/0 Data bit 11 DDR_VDDIO - S Leave open
DDR_DQ10 H4 110 Data bit 10 DDR_VDDIO - S Leave open
DDR_DQ9 G4 110 Data bit 9 DDR_VDDIO - S Leave open
DDR_DQ8 G2 I/0 Data bit 8 DDR_VDDIO - S Leave open
DDR_DQ7 C1 I/0 Data bit 7 DDR_VDDIO - S Leave open
DDR_DQ6 D3 I/O Data bit 6 DDR_VDDIO - S Leave open
DDR_DQ5 E4 110 Data bit 5 DDR_VDDIO - S Leave open
DDR_DQ4 D2 I/0 Data bit 4 DDR_VDDIO - S Leave open
DDR_DQ3 E3 110 Data bit 3 DDR_VDDIO - S Leave open
DDR_DQ2 C3 I/0 Data bit 2 DDR_VDDIO - S Leave open
DDR_DQ1 D4 I/O Data bit 1 DDR_VDDIO - S Leave open
DDR_DQO Cc2 I/0 Data bit 0 DDR_VDDIO - S Leave open
DDR_DQS3 wi 110 Data strobe bit 3 + DDR_VDDIO - T Leave open
DDR_DQS3B W2 110 Data strobe bit 3 — DDR_VDDIO - T Leave open
DDR_DQS2 Vi I/0 Data strobe bit 2 + DDR_VDDIO - T Leave open
DDR_DQS2B V2 I/O Data strobe bit 2 — DDR_VDDIO - T Leave open
DDR_DQS1 F1 I/0 Data strobe bit 1 + DDR_VDDIO - T Leave open
DDR_DQS1B F2 I/O Data strobe bit 1 — DDR_VDDIO - T Leave open
DDR_DQSO0 El 110 Data strobe bit 0 + DDR_VDDIO - T Leave open
DDR_DQSO0B E2 110 Data strobe bit 0 — DDR_VDDIO - T Leave open
DDR_RASB L6 Output RAS DDR_VDDIO - Q Leave open
DDR_CASB K6 Output CAS DDR_VDDIO - Q Leave open
DDR_WEB M4 Output Write enable DDR_VDDIO - Q Leave open
DDR_BA2 K1 Output Bank address bit 2 DDR_VDDIO - Q Leave open
DDR_BA1l L4 Output Bank address bit 1 DDR_VDDIO - Q Leave open
DDR_BAO K2 Output Bank address bit 0 DDR_VDDIO - Q Leave open
DDR_ODT M M6 Output On-die termination DDR_VDDIO - Q Leave open

Note : The on die termination function for DDR-ODT is not available.
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.7 Unified serial interface port 0 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
UsIo_DlI B10 Input Port 0 data input VDD33M - L Leave open
Uslo_DO B11 Output Port 0 data output VDD33M - L Leave open
USIO_CLK B6 1/0 Port 0 clock input/output VDD33M - L Leave open
USIO_CS6 AB4 Output Port 0 CS6 VDD33M USI3_CSO0, GPIO_118 L Leave open
USIO_CS5 AC3 Output Port 0 CS5 VDD33M USI3_DO, GPIO_117 L Leave open
UsIo_Cs4 AC4 Output Port 0 CS4 VDD33M USI3_DI, GPIO_116 L Leave open
USIO_CS3 AC5 Output Port 0 CS3 VDD33M USI3_CLK, GPIO_115 L Leave open
USIO_CS2 B9 Output Port 0 CS2 VDD33M GPIO_106 L Leave open
USIO_CS1 B8 Output Port 0 CS1 VDD33M GPIO_105 L Leave open
USIO_CSO0 B7 110 Port 0 CSO VDD33M - L Leave open
1.2.8 Unified serial interface port 1 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used
USI1_DI C10 Input Port 1 data input VDD33M GPIO_107 J Leave open
UsI1_DO D10 Output Port 1 data output VDD33M GPIO_108 J Leave open
USI1_CLK C9 I/0 Port 1 clock input/output VDD33M - J Leave open
USI1_CSO0 D11 I/0 Port 1 CSO VDD33M - J Leave open
1.2.9 Unified serial interface port 2 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
USI2_DI AAG Input Port 2 data input VDD33M DTV_PSYNC, GPIO_110 L Leave open
usi2_DO AA5 Output Port 2 data output VDD33M DTV_VALID, GPIO_111 L Leave open
USI2_CLK AB5 110 Port 2 clock input/output VDD33M DTV_BCLK, GPIO_109 L Leave open
USI2_Cs2 Y6 Output Port 2 CS2 VDD33M USI4_Cs1, GPIO_114 L Leave open
USI2_CSs1 AA7 Output Port 2 CS1 VDD33M USI4_CS0, GPIO_113 L Leave open
USI2_CSo0 Y7 1/0 Port 2 CS0O VDD33M DTV_DATA, GPIO_112 L Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.10 Unified serial interface port 3 signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
USI3_DI AC4 Input Port 3 data input VDD33M USIO_CS4, GPIO_116 L Leave open
UsI3_DO AC3 Output Port 3 data output VDD33M USIO_CS5, GPIO_117 L Leave open
USI3_CLK AC5 1/0 Port 3 clock input/output VDD33M USIO_CS3, GPIO_115 L Leave open
USI3_CSO0 AB4 110 Port 3 CS0O VDD33M USIO_CS6, GPIO_118 L Leave open
1.2.11 Unified serial interface port 4 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin) | 1YP® | notused
USi4_DI AA4 Input Port 4 data input VDD33M PWMO, GPIO_120 L Leave open
usl4_DO Y5 Output Port 4 data output VDD33M PWM1, GPIO_121 L Leave open
USI4_CLK AB3 I/0 Port 4 clock input/output VDD33M GPIO_119 L Leave open
USI4_CS1 Y6 Output Port 4 CS1 VDD33M USI2_CS2, GPIO_114 L Leave open
UsSli4_CSso AA7 1/0 Port 4 CSO VDD33M USI2_CS1, GPIO_113 L Leave open
1.2.12 Unified serial interface port 5 signals
Pin Name Pin No. 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin)) | TYP® not used
UsSI5_DI G23 Input Port 5 data input VDD33 AB_AD9, DTV_PSYNC, L2 Leave open
CF_D09, GPIO_086
M22 VDD18 GPIO_150 C Leave open
UsI5_DO G22 Output Port 5 data output VDD33 AB_AD10, DTV_VALID, L2 Leave open
CF_D10, GPIO_087
K23 VDD18 GPIO_144 C Leave open
USI5_CLK F21 1/0 Port 5 clock input/output | VDD33 AB_ADS, DTV_BCLK, L2 Leave open
CF_DO08, GPIO_085
K22 VDD18 GPIO_143 C Leave open
USI5_CSs4 M23 Output Port 5 CS4 VDD18 GPIO_149 Leave open
USI5_CS3 N23 Output Port 5 CS3 VDD18 GPIO_148 Leave open
USI5_CS2 H22 Output Port 5 CS2 VDD33 AB_AD13, SDI2_DATA1L, L2 Leave open
CF_D13, GPIO_090
N22 VDD18 GPIO_147 C Leave open
USI5_CS1 H23 Output Port 5 CS1 VDD33 AB_AD12, SDI2_DATAO, L2 Leave open
CF_D12, GPIO_089
L22 VDD18 GPIO_146 C Leave open
USI5_CSO0 G21 1/0 Port 5 CS0O VDD33 AB_AD11, DTV_DATA, L2 Leave open
CF_D11, GPIO_088
L23 VDD18 GPIO_145 C Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.13 Digital terrestrial TV interface signals

Pin Name Pin No. 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin) | TYP® not used
DTV_BCLK F21 Input DTV clock input VDD33 AB_ADS, CF_D08, L2 Leave open
USI5_CLK, GPIO_085
AB5 VDD33M USI2_CLK, GPIO_109 L Leave open
DTV_PSYNC G23 Input DTV sync. VDD33 AB_AD9, CF_DO09, L2 Leave open
USI5_DI, GPIO_086
AA6 VDD33M USI2_DlI, GPIO_110 L Leave open
DTV_VALID G22 Input DTV valid VDD33 AB_AD10, CF_D10, L2 Leave open
USI5_DO, GPIO_087
AA5 VDD33M USI2_DO, GPIO_111 L Leave open
DTV_DATA G21 Input DTV data input VDD33 AB_AD11, CF_D11, L2 Leave open
USI5_CS0, GPIO_088
Y7 VDD33M USI2_CS0, GPIO_112 L Leave open
1.2.14 UART interface port 0 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used
UARTO_RX V13 Input Port 0 SIN VDD33M - J Leave open
UARTO_TX V12 Output Port 0 SOUT VDD33M - | Leave open
1.2.15 UART interface port 1 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
UART1_RX Y11 Input Port 1 SIN VDD33M GPIO_155 J Leave open
UARTL1_TX Y10 Output Port 1 SOUT VDD33M GPIO_156 K Leave open
UART1_RTSB AB10 Output Port 1 RTS VDD33M UART2_TX,GPIO_158 K Leave open
UART1_CTSB AA10 Input Port 1 CTS VDD33M UART2_RX,GPIO_157 J Leave open
1.2.16 UART interface port 2 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
UART2_RX AA10 Input Port 2 SIN VDD33M UART1_CTSB, J Leave open
GPIO_157
UART2_TX AB10 Output Port 2 SOUT VDD33M UART1_RTSB, K Leave open
GPIO_158
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EMMA Mobile EV2 Data Sheet 1.

PIN FUNCTIONS
1.2.17 UART interface port 3 signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
UART3_RX Y9 Input Port 3 SIN VDD33M IIC1_SCL, GPIO_046 Leave open
UART3_TX Y8 Output Port 3 SOUT VDD33M IIC1_SDA, GPIO_047 Leave open
1.2.18 USB interface portl signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used
USB_DP1 AB13 110 USB portl data input/output | USB_VD3311 - Note Leave open
USB_DM1 AC13 110 USB port 1data input/output | USB_VD3311 Note Leave open
Note : Refer to USB Specification Revision 2.0.
1.2.19 USB interface port2 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used
UsSB_DP2 AB9 110 USB port2 data input/output | USB_VD3312 - Note Leave open
USB_DM2 AC9 110 USB port 2data input/output | USB_VD3312 - Note Leave open
USB_VBUS AA12 Input USB VBUS USB_VD3312 |GPIO_153 H Leave open
Note : Refer to USB Specification Revision 2.0.
1.2.20 I12C interface port 0 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function Buffer | Handling when
Type not used
IICO_SCL AA9 110 11CO clock VDD33M GPIO_044 K Leave open
IICO_SDA AA8 110 1ICO data VDD33M GPIO_045 K Leave open
1.2.21 12C interface port 1 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function Buffer | Handling when
Type not used
IIC1_SCL Y9 110 1IC1 clock VDD33M UART3_RX, GPIO_046 K Leave open
IIC1_SDA Y8 110 IIC1 data VDD33M UART3_TX, GPIO_047 K Leave open
R19DS0010EJ1200 Rev.12.00 ‘leN ESNS
Jun 22, 2012

Page 19 of 86



EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.22 LCD interface signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin)) | TYP® not used

LCD3_PXCLK B22 Output Pixel clock VDD33 YUV3_CLK_O, L Leave open
GPIO_018

LCD3_CLK_I A21 Input Clock input VDD33 YUV3_CLK_I, GPIO_020 L Leave open

LCD3_HS B21 Output H sync VDD33 YUV3_HS, GPIO_021 L Leave open

LCD3_VS C20 Output V sync VDD33 YUV3_VS, GPIO_022 L Leave open

LCD3 DE D19 Output Enable VDD33 YUV3_DE, GPIO_023 L Leave open

LCD3_R7 D18 Output Red 7 VDD33 TP33_CTRL, GPIO_039 L Leave open

LCD3_R6 C18 Output Red 6 VDD33 TP33_CLK, GPIO_038 L Leave open

LCD3_R5 B18 Output Red 5 VDD33 GPIO_037 L Leave open

LCD3_R4 C19 Output Red 4 VDD33 GPIO_036 L Leave open

LCD3_R3 B19 Output Red 3 VDD33 GPIO_035 L Leave open

LCD3_R2 Al9 Output Red 2 VDD33 GPIO_034 L Leave open

LCD3_R1 B20 Output Red 1 VDD33 GPIO_033 L Leave open

LCD3_RO A20 Output Red 0 VDD33 GPIO_032 L Leave open

LCD3_G7 D16 Output Green 7 VDD33 YUV3_D7, TP33_DATA7 L Leave open

LCD3_G6 C16 Output Green 6 VDD33 YUV3_D6, TP33_DATA6 L Leave open

LCD3_G5 B16 Output Green 5 VDD33 YUV3_D5, TP33_DATAS5 L Leave open

LCD3_G4 D17 Output Green 4 VDD33 YUV3_D4, TP33_DATA4 L Leave open

LCD3_G3 C17 Output Green 3 VDD33 YUV3_D3, TP33_DATA3 L Leave open

LCD3_G2 B17 Output Green 2 VDD33 YUV3_D2, TP33_DATA2 L Leave open

LCD3_G1 Al7 Output Green 1 VDD33 YUV3_D1, TP33_DATAL, L Leave open
GPIO_041

LCD3_GO Al8 Output Green 0 VDD33 YUV3_DO0, TP33_DATAO, L Leave open
GPIO_040

LCD3_B7 D14 Output Blue 7 VDD33 YUV3_D15, L Leave open
TP33_DATA15

LCD3_B6 Cl4 Output Blue 6 VDD33 YUV3_D14, L Leave open
TP33_DATA14

LCD3_B5 B14 Output Blue 5 VDD33 YUV3_D13, L Leave open
TP33_DATA13

LCD3_B4 D15 Output Blue 4 VDD33 YUV3_D12, L Leave open
TP33_DATA12

LCD3_B3 C15 Output Blue 3 VDD33 YUV3_D11, L Leave open
TP33_DATAll

LCD3_B2 B15 Output Blue 2 VDD33 YUV3_D10, L Leave open
TP33_DATALO

LCD3_B1 Al5 Output Blue 1 VDD33 YUV3_D9, TP33_DATA9, L Leave open
GPIO_043

LCD3_BO Al16 Output Blue 0 VDD33 YUV3_D8, TP33_DATAS, L Leave open
GPIO_042
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.23 YUV interface signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used

YUV3_D15 D14 Output Data bit 15 VDD33 LCD3_B7, L Leave open
TP33_DATA15

YUvV3_D14 Cl4 Output Data bit 14 VDD33 LCD3_B6, L Leave open
TP33_DATA14

YUV3_D13 B14 Output Data bit 13 VDD33 LCD3_BS5, L Leave open
TP33_DATA13

YUV3 D12 D15 Output Data bit 12 VDD33 LCD3_B4, L Leave open
TP33_DATA12

YUV3_D11 C15 Output Data bit 11 VDD33 LCD3_B3, L Leave open
TP33_DATA1l

YUV3_D10 B15 Output Data bit 10 VDD33 LCD3_B2, L Leave open
TP33_DATA10

YUV3_D9 Al5 Output Data bit 9 VDD33 LCD3_B1, TP33_DATA9, L Leave open
GPIO_043

YUV3_D8 A16 Output Data bit 8 VDD33 LCD3_BO0, TP33_DATAS, L Leave open
GPI0_042

YUV3_D7 D16 Output Data bit 7 VDD33 LCD3_G7, TP33_DATA7 L Leave open

YUV3_D6 C16 Output Data bit 6 VDD33 LCD3_G6, TP33_DATA6 L Leave open

YUV3_D5 B16 Output Data bit 5 VDD33 LCD3_G5, TP33_DATA5 L Leave open

YUV3_D4 D17 Output Data bit 4 VDD33 LCD3_G4, TP33_DATA4 L Leave open

YUV3_D3 C17 Output Data bit 3 VDD33 LCD3_G3, TP33_DATA3 L Leave open

YUV3_D2 B17 Output Data bit 2 VDD33 LCD3_G2, TP33_DATA2 L Leave open

YUV3_D1 Al7 Output Data bit 1 VvVDD33 LCD3_G1, TP33_DATA1, L Leave open
GPIO_041

YUV3_DO A18 Output Data bit 0 VDD33 LCD3_GO0, TP33_DATAO, L Leave open
GPIO_040

YUV3_CLK_O B22 Output Clock VvDD33 LCD3_PXCLK, GPIO_018 L Leave open

YUV3_CLK_I A21 Input Clock VDD33 LCD3_CLK_I, GPIO_020 L Leave open

YUV3_HS B21 Output Hsync VDD33 LCD3_HS, GPIO_021 L Leave open

YUV3_VS C20 Output Vsync VDD33 LCD3_VS, GPIO_022 L Leave open

YUV3_DE D19 Output Enable VDD33 LCD3_DE, GPIO_023 L Leave open

1.2.24 SD card interface signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
Type not used

SD_CKO AC20 Output SD card clock output VDD33 - L Leave open

SD_CKI AC19 Input SD card clock input VDD33 GPIO_048 L Leave open

SD_CMD AB17 110 SD card command VDD33 - L Leave open

SD_DATA3 AA17 110 SD card data bit 3 VDD33 - L Leave open

SD_DATA2 Y17 I/0 SD card data bit 2 VDD33 - L Leave open

SD_DATA1 AA18 110 SD card data bit 1 VDD33 - L Leave open

SD_DATAO Y18 I/0 SD card data bit 0 VDD33 - L Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.25 SDIO interface port 0 sighals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
SDI0O_CMD Y12 I/0 SDIO0 command VDD33 GPIO_052 L Leave open
SDIO_DATA7 Y16 110 SDIOO data bit 7 VDD33 GPIO_060 L Leave open
SDIO_DATA6 AA16 1/0 SDIOO data bit 6 VDD33 GPIO_059 L Leave open
SDIO_DATAS Y15 I/0 SDIOO data bit 5 VDD33 GPIO_058 L Leave open
SDI0O_DATA4 AA15 1/0 SDIOO data bit 4 VDD33 GPIO_057 L Leave open
SDIO_DATA3 Y14 I/0 SDIOO data bit 3 VDD33 GPIO_056 L Leave open
SDIO_DATA2 AAl14 110 SDIOO data bit 2 VDD33 GPIO_055 L Leave open
SDIO_DATA1 Y13 110 SDIOO data bit 1 VDD33 GPIO_054 L Leave open
SDIO_DATAO AA13 1/0 SDIOO data bit 0 VDD33 GPIO_053 L Leave open
SDI0O_CKO AB18 Output SDIOO clock output VDD33 GPIO_050 L Leave open
SDIO_CKI AC18 Input SDIOO clock input VDD33 GPIO_051 L Leave open
1.2.26 SDIO interface port 1 signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
SDI1_CMD AC21 |I/O SDIO1 CMD VDD33 GPIO_063 L Leave open
SDI1_DATA3 AA19 1/0 SDIO1 data bit 3 VDD33 GPIO_067 L Leave open
SDI1_DATA2 AB19 1/0 SDIO1 data bit 2 VDD33 GPIO_066 L Leave open
SDI1_DATA1 AB20 1/0 SDIO1 data bit 1 VDD33 GPIO_065 L Leave open
SDI1_DATAO AB21 110 SDIO1 data bit 0 VDD33 GPIO_064 L Leave open
SDI1_CKO AB22 Output SDIOL1 clock output VDD33 GPIO_061 L Leave open
SDI1_CKI AA23 Input SDIO1 clock input VDD33 GPIO_062 L Leave open
1.2.27 SDIO interface port 2 signhals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
SDI2_CMD N20 I/0 SDIO2 command VDD33 AB_A23, GPIO_099 H Leave open
SDI2_DATA3 J22 110 SDIO2 data bit 3 VDD33 AB_AD15, CF_D15, L2 Leave open
GPIO_092
SDI2_DATA2 H21 I/0 SDIO2 data bit 2 VDD33 AB_AD14, CF_D14, L2 Leave open
GPIO_091
SDI2_DATAl H22 I/0 SDIO2 data bit 1 VDD33 AB_AD13, CF_D13, L2 Leave open
USI5_CS2, GPIO_090
SDI2_DATAO H23 I/0 SDIO2 data bit 0 VDD33 AB_AD12, CF_D12, L2 Leave open
USI5_CS1, GPIO_089
SDI2_CKO N21 Output SDIO2 clock output VDD33 AB_A21, CF_INTRQ, H Leave open
GPIO_097
SDI2_CKI M20 Input SDIO2 clock input VDD33 AB_A22, GPIO_098 H Leave open
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EMMA Mobile EV2 Data Sheet

1. PINFUNCTIONS

1.2.28 CF card interface signals

Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used

CF_D15 J22 I/0 CF data bit 15 VDD33 AB_AD15, SDI2_DATAS3, L2 Leave open
GPIO_092

CF_D14 H21 I/0 CF data bit 14 VDD33 AB_AD14, SDI2_DATAZ2, L2 Leave open
GPIO_091

CF_D13 H22 I/O CF data bit 13 VDD33 AB_AD13, SDI2_DATA1L, L2 Leave open
USI5_CS2, GPIO_090

CF_D12 H23 1/0 CF data bit 12 VDD33 AB_AD12, SDI2_DATAO, L2 Leave open
USI5_CS1, GPIO_089

CF_D11 G21 1/0 CF data bit 11 VDD33 AB_AD11, DTV_DATA, L2 Leave open
USI5_CS0, GPIO_088

CF_D10 G22 110 CF data bit 10 VDD33 AB_AD10, DTV_VALID, L2 Leave open
USI5_DO, GPIO_087

CF_DO09 G23 110 CF data bit 9 VDD33 AB_AD9, DTV_PSYNC, L2 Leave open
USI5_DI, GPIO_086

CF_D08 F21 110 CF data bit 8 VDD33 AB_ADS, DTV_BCLK, L2 Leave open
USI5_CLK, GPIO_085

CF_Do07 F22 1/0 CF data bit 7 VDD33 AB_AD7, GPIO_084 L2 Leave open

CF_D06 F23 110 CF data bit 6 VDD33 AB_ADS6, GPIO_083 L2 Leave open

CF_DO05 E22 110 CF data bit 5 VDD33 AB_AD5, GPIO_082 L2 Leave open

CF_D04 E23 110 CF data bit 4 VDD33 AB_AD4, GPIO_081 L2 Leave open

CF_DO03 D22 I/O CF data bit 3 VDD33 AB_AD3, GPIO_080 L2 Leave open

CF_D02 D23 1/0 CF data bit 2 VDD33 AB_AD2, GPIO_079 L2 Leave open

CF_DO01 Cc22 I/O CF data bit 1 VDD33 AB_AD1, GPIO_078 L2 Leave open

CF_DO00 c23 110 CF data bit 0 VDD33 AB_ADO, GPIO_077 L2 Leave open

CF_CSB1 G20 Output CF chip select 1 VDD33 AB_CSB3, GPIO_072 H Leave open

CF_CSBO F20 Output CF chip select 0 VDD33 AB_CSB2, GPIO_071 H Leave open

CF_RESET K20 Output CF reset output VDD33 AB_ADV, GPIO_076 H Leave open

CF_A02 L21 Output CF address bit 2 VDD33 AB_A19, GPIO_095 L Leave open

CF_A01 K21 Output CF address bit 1 VDD33 AB_A18, GPIO_094 L Leave open

CF_A00 J21 Output CF address bit 0 VDD33 AB_A17, GPIO_093 L Leave open

CF_IOWRB H20 Output CF write strobe VDD33 AB_WRB, GPIO_074 H Leave open

CF_IORDB J20 Output CF read strobe VDD33 AB_RDB, GPIO_073 H Leave open

CF_IORDY L20 Input CF 1/O ready VDD33 AB_WAIT, GPIO_075 H Leave open

CF_INTRQ N21 Input CF INT request VDD33 AB_A21, SDI2_CKO, H Leave open
GPIO_097

CF_INPACKB L18 Input 10 read reply input VDD33 AB_A24, GPIO_100 H Leave open

(asynchronous)

CF_CDB1 M18 Input CF card detection 1 VDD33 AB_A25, GPIO_101 Leave open

CF_CDB2 N18 Input CF card detection 2 VDD33 AB_A26, GPIO_102 H Leave open
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1.2.29 GPIO interface signals

(1/5)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin)) | TYP® not used
GPIO_158 AB10 110 General-purpose /0 VDD33M UART1_RTSB, K Leave open
UART2_TX
GPIO_157 AA10 110 General-purpose /0 VDD33M UART1_CTSB, J Leave open
UART2_RX

GPIO_156 Y10 110 General-purpose 1/0 VDD33M UART1_TX K Leave open
GPIO_155 Y11 I/0 General-purpose /0 VDD33M UART1_RX J Leave open
GPIO_154 Al12 110 General-purpose /0 VvDD18 LOWPWR E Leave open
GPIO_153 AA12 1/0 General-purpose 1/0 USB_VD3312 |USB_VBUS H Leave open
GPIO_152 F13 I/0 General-purpose /0 vDD18 JT_TDOEN E Leave open
GPIO_151 D13 I/0 General-purpose 1/10 VvDD18 JT_TDO E Leave open
GPIO_150 M22 110 General-purpose /0 VvDD18 USI5_DI C Leave open
GPIO_149 M23 110 General-purpose /0 vVDD18 USI5_CSs4 C Leave open
GPIO_148 N23 I/0 General-purpose 1/0 VDD18 USI5_CS3 C Leave open
GPIO_147 N22 I/0 General-purpose 1/0 vDD18 USI5_CS2 C Leave open
GPIO_146 L22 I/0 General-purpose 1/0 VDD18 USI5_CS1 C Leave open
GPIO_145 L23 I/0 General-purpose 1/0 VDD18 USI5_CSO0 C Leave open
GPIO_144 K23 110 General-purpose 1/0O vDD18 UsI5_DO C Leave open
GPIO_143 K22 110 General-purpose /0 VvDD18 USI5_CLK C Leave open
GPIO_142 V23 110 General-purpose /0 VDD33 CAM_YUV7 L2 Leave open
GPIO_141 V22 1/0 General-purpose /0 VDD33 CAM_YUV6 L2 Leave open
GPIO_140 u23 I/0 General-purpose 1/0 VDD33 CAM_YUV5 L2 Leave open
GPIO_139 u22 I/0 General-purpose 1/10 VDD33 CAM_Yuv4 L2 Leave open
GPIO_138 u21 I/0 General-purpose 1/10 VDD33 CAM_YUV3 L2 Leave open
GPIO_137 T23 110 General-purpose 1/0 VDD33 CAM_YUV2 L2 Leave open
GPIO_136 T22 I/O General-purpose 1/0 VDD33 CAM_YUV1 L2 Leave open
GPIO_135 T21 I/0 General-purpose 1/0 VDD33 CAM_YUVO L2 Leave open
GPIO_134 V21 1/0 General-purpose /0 VDD33 CAM_HS L Leave open
GPIO_133 w22 110 General-purpose /0 VDD33 CAM_VS H Leave open
GPIO_132 Y23 I/0 General-purpose 1/0 VDD33 CAM_CLKI H Leave open
GPIO_131 w23 110 General-purpose /0 VDD33 CAM_CLKO L Leave open
GPIO_130 uis I/0 General-purpose /0 VDD33 NTSC_DATA7 H Leave open
GPIO_129 u20 I/O General-purpose /0 VDD33 NTSC_DATA6 H Leave open
GPIO_128 T18 I/0 General-purpose 1/0 VDD33 NTSC_DATAS L Leave open
GPIO_127 T20 I/0 General-purpose 1/0 VDD33 NTSC_DATA4 L Leave open
GPIO_126 R18 I/0 General-purpose 1/0 VDD33 NTSC_DATA3 L Leave open
GPIO_125 R20 110 General-purpose 1/0 VDD33 NTSC_DATA2 L Leave open
GPIO_124 P18 1/0 General-purpose 1/0 VDD33 NTSC_DATA1l L Leave open
GPIO_123 P20 110 General-purpose /0 VDD33 NTSC_DATAO L Leave open
GPIO_122 V20 1/0 General-purpose /0 VDD33 NTSC_CLK L Leave open
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1. PINFUNCTIONS

(2/5)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
GPIO_121 Y5 110 General-purpose 1/0 VDD33M PWM1, USI4_DO L Leave open
GPIO_120 AA4 110 General-purpose 1/0 VDD33M PWMO, USI4_DI L Leave open
GPIO_119 AB3 110 General-purpose 1/0 VDD33M USI4_CLK L Leave open
GPIO_118 AB4 1/0 General-purpose 1/0 VDD33M USI3_CSO0, USI0_CS6 L Leave open
GPIO_117 AC3 110 General-purpose 1/0 VDD33M USI3_DO, USI0O_CS5 L Leave open
GPIO_116 AC4 110 General-purpose 1/0 VDD33M USI3_DI, USI0O_CS4 L Leave open
GPIO_115 AC5 110 General-purpose 1/0 VDD33M USI3_CLK, USIO_CS3 L Leave open
GPIO_114 Y6 110 General-purpose 1/0 VDD33M USI2_CS2, USI4_CS1 L Leave open
GPIO_113 AA7 1/0 General-purpose 1/0 VDD33M USI2_CS1, USI4_CS0 L Leave open
GPIO_112 Y7 110 General-purpose 1/0 VDD33M USI2_CS0, DTV_DATA L Leave open
GPIO_111 AA5 1/0 General-purpose 1/0 VDD33M UsI2_DO, DTV_VALID L Leave open
GPIO_110 AA6 110 General-purpose 1/0 VDD33M USI2_DI, DTV_PSYNC L Leave open
GPIO_109 AB5 110 General-purpose 1/0 VDD33M USI2_CLK, DTV_BCLK L Leave open
GPIO_108 D10 110 General-purpose 1/0 VDD33M UsI1_DO J Leave open
GPIO_107 C10 110 General-purpose 1/0 VDD33M UsSI1_DI J Leave open
GPIO_106 B9 1/0 General-purpose 1/0 VDD33M USIO_CS2 L Leave open
GPIO_105 B8 110 General-purpose 1/0 VDD33M USIO_Cs1 L Leave open
GPIO_104 M17 I/0 General-purpose 1/0 VDD33 AB_A28, AB_BEN1 H Leave open
GPIO_103 L17 I/0 General-purpose /0 VDD33 AB_A27, AB_BENO H Leave open
GPIO_102 N18 110 General-purpose 1/0 VDD33 AB_A26, CF_CDB2 H Leave open
GPIO_101 M18 1/0 General-purpose 1/0 VDD33 AB_A25, CF_CDB1 H Leave open
GPIO_100 L18 I/0 General-purpose 1/0 VDD33 AB_A24, CF_INPACKB H Leave open
GPIO_099 N20 I/0 General-purpose 1/0 VDD33 AB_A23, SDI2_CMD H Leave open
GPIO_098 M20 I/0 General-purpose 1/0 VDD33 AB_A22, SDI2_CKI H Leave open
GPIO_097 N21 I/10 General-purpose 1/0 VDD33 AB_A21, SDI2_CKO, H Leave open
CF_INTRQ
GPIO_096 M21 110 General-purpose 1/0 VDD33 AB_A20 H Leave open
GPIO_095 L21 110 General-purpose 1/0 VDD33 AB_A19, CF_A02 L Leave open
GPIO_094 K21 110 General-purpose 1/0 VDD33 AB_A18, CF_A01 L Leave open
GPIO_093 J21 110 General-purpose 1/0 VDD33 AB_A17, CF_A00 L Leave open
GPIO_092 J22 1/0 General-purpose 1/0 VDD33 AB_AD15, SDI2_DATAS3, L2 Leave open
CF_D15
GPIO_091 H21 I/0 General-purpose 1/0 VDD33 AB_AD14, SDI2_DATA2, L2 Leave open
CF D14
GPIO_090 H22 I/0 General-purpose 1/0 VDD33 AB_AD13, SDI2_DATAL, L2 Leave open
CF_D13, USI5_CS2
GPIO_089 H23 I/10 General-purpose 1/0 VDD33 AB_AD12, SDI2_DATAO, L2 Leave open
CF_D12, USI5_CS1
GPIO_088 G21 I/O General-purpose 1/0 VDD33 AB_AD11, DTV_DATA, L2 Leave open
CF_D11, USI5_CSO0
GPIO_087 G22 I/O General-purpose /0 VDD33 AB_AD10, DTV_VALID, L2 Leave open
CF_D10, USI5_DO
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(3/5)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
GPIO_086 G23 110 General-purpose 1/0 VDD33 AB_AD9, DTV_PSYNC, L2 Leave open
CF_D09, USI5_DI
GPIO_085 F21 I/0 General-purpose 1/10 VDD33 AB_ADS, DTV_BCLK, L2 Leave open
CF_DO08, USI5_CLK

GPIO_084 F22 I/0 General-purpose 1/0 VDD33 AB_AD7, CF_DO07 L2 Leave open
GPIO_083 F23 I/0 General-purpose 1/0 VDD33 AB_AD6, CF_D06 L2 Leave open
GPIO_082 E22 1/0 General-purpose 1/0O VDD33 AB_AD5, CF_D05 L2 Leave open
GPIO_081 E23 1/0 General-purpose 1/0 VDD33 AB_AD4, CF_D04 L2 Leave open
GPI10_080 D22 I/0 General-purpose /0 VDD33 AB_AD3, CF_DO03 L2 Leave open
GPIO_079 D23 I/0 General-purpose /0 VDD33 AB_AD2, CF_DO02 L2 Leave open
GPIO_078 Cc22 I/0 General-purpose 1/0 VDD33 AB_AD1, CF_D01 L2 Leave open
GPIO_077 Cc23 110 General-purpose 1/0O VDD33 AB_ADO, CF_D00 L2 Leave open
GPIO_076 K20 1/0 General-purpose 1/0 VDD33 AB_ADV, CF_RESET H Leave open
GPIO_075 L20 110 General-purpose 1/0 VDD33 AB_WAIT, CF_IORDY H Leave open
GPIO_074 H20 I/O General-purpose 1/0 VDD33 AB_WRB, CF_IOWRB H Leave open
GPIO_073 J20 110 General-purpose /0 VDD33 AB_RDB, CF_IORDB H Leave open
GPIO_072 G20 I/O General-purpose 1/0 VDD33 AB_CSB3, CF_CSB1 H Leave open
GPIO_071 F20 I/0 General-purpose 1/0 VDD33 AB_CSB2, CF_CSBO0 H Leave open
GPIO_070 E21 110 General-purpose /10 VDD33 AB_CSB1 F Leave open
GPIO_069 D21 I/0 General-purpose 1/0 VDD33 AB_CSBO F Leave open
GPIO_068 J23 110 General-purpose /0 VDD33 AB_CLK L Leave open
GPIO_067 AA19 1/0 General-purpose /0 VDD33 SDI1_DATA3 L Leave open
GPIO_066 AB19 110 General-purpose 1/0 VDD33 SDI1_DATA2 L Leave open
GPIO_065 AB20 110 General-purpose /0 VDD33 SDI1_DATA1l L Leave open
GPIO_064 AB21 110 General-purpose /0 VDD33 SDI1_DATAO L Leave open
GPIO_063 AC21 /10 General-purpose 1/0 VDD33 SDI1_CMD L Leave open
GPIO_062 AA23 1/0 General-purpose /0 VDD33 SDI1_CKI L Leave open
GPIO_061 AB22 110 General-purpose 1/0 VDD33 SDI1_CKO L Leave open
GPIO_060 Y16 I/0 General-purpose 1/0 VDD33 SDIO_DATA7 L Leave open
GPIO_059 AA16 110 General-purpose /0 VDD33 SDIO_DATA6 L Leave open
GPIO_058 Y15 110 General-purpose 1/0 VDD33 SDIO_DATA5 L Leave open
GPIO_057 AA15 110 General-purpose /0 VDD33 SDIO_DATA4 L Leave open
GPIO_056 Y14 110 General-purpose 1/0 VDD33 SDIO_DATA3 L Leave open
GPIO_055 AA14 110 General-purpose 1/0 VDD33 SDIO_DATA2 L Leave open
GPIO_054 Y13 110 General-purpose 1/0 VDD33 SDIO_DATA1 L Leave open
GPIO_053 AA13 1/0 General-purpose 1/0 VDD33 SDIO_DATAO L Leave open
GPIO_052 Y12 110 General-purpose /0 VDD33 SDIO_CMD L Leave open
GPIO_051 AC18 110 General-purpose 1/0 VDD33 SDIO_CKI L Leave open
GPIO_050 AB18 1/0 General-purpose /0 VDD33 SDI0O_CKO L Leave open
GPIO_049 AB16 110 General-purpose /0 VDD33 - L Leave open
GPIO_048 AC19 1/0 General-purpose 1/0 VDD33 SD_CKI L Leave open
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Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
GPIO_047 Y8 110 General-purpose 1/0 VDD33M IIC1_SDA, UART3_TX K Leave open
GPIO_046 Y9 110 General-purpose /0 VDD33M IIC1_SCL, UART3_RX K Leave open
GPIO_045 AA8 110 General-purpose /0 VDD33M IICO_SDA K Leave open
GPIO_044 AA9 1/0 General-purpose /0 VDD33M IICO_SCL K Leave open
GPIO_043 Al15 1/0 General-purpose /0 VDD33 LCD3_B1, YUV3_D9, L Leave open
TP33_DATA9
GPIO_042 Al16 1/0 General-purpose 1/0 VDD33 LCD3_BO0, YUV3_D8, L Leave open
TP33_DATA8
GPIO_041 Al7 110 General-purpose /0 VDD33 LCD3_G1, YUV3 D1, L Leave open
TP33_DATAl
GPIO_040 A18 110 General-purpose 1/0 VDD33 LCD3_GO0, YUV3_Do, L Leave open
TP33_DATAO
GPIO_039 D18 I/0 General-purpose 1/0 VDD33 LCD3_R7, TP33_CTRL L Leave open
GPIO_038 C18 I/0 General-purpose 1/0 VDD33 LCD3_R6, TP33_CLK L Leave open
GPIO_037 B18 110 General-purpose /0 VDD33 LCD_R5 L Leave open
GPIO_036 C19 I/O General-purpose 1/0 VDD33 LCD_R4 L Leave open
GPIO_035 B19 110 General-purpose /0 VDD33 LCD_R3 L Leave open
GPIO_034 A19 110 General-purpose /0 VDD33 LCD_R2 L Leave open
GPIO_033 B20 110 General-purpose /0 VDD33 LCD_R1 L Leave open
GPIO_032 A20 110 General-purpose 1/O VDD33 LCD_RO L Leave open
GPIO_031 Ji8 1/0 General-purpose /0 VDD33 - H Leave open
GPIO_030 H18 I/0 General-purpose 1/0 VDD33 - H Leave open
GPIO_029 G18 I/O General-purpose 1/0 VDD33 - H Leave open
GPIO_028 F18 I/0 General-purpose /0 VDD33 - H Leave open
GPIO_027 F17 I/0 General-purpose 1/10 VDD33 - H Leave open
GPIO_026 F16 I/0 General-purpose /0 VDD33 - L Leave open
GPIO_025 E20 1/0 General-purpose 1/0 VDD33 - L Leave open
GPIO_024 D20 I/O General-purpose 1/0 VDD33 - L Leave open
GPIO_023 D19 I/0 General-purpose 1/10 VDD33 LCD3_DE, YUV3_DE L Leave open
GPIO_022 C20 110 General-purpose 1/0 VDD33 LCD3_VS, YUV3_VS L Leave open
GPIO_021 B21 110 General-purpose 1/0 VDD33 LCD3_HS, YUV3_HS L Leave open
GPIO_020 A21 110 General-purpose 1/0O VDD33 LCD3_CLK_|, L Leave open
YUV3_CLK_|
GPIO_019 Cc21 I/0 General-purpose /0 VDD33 - L Leave open
GPIO_018 B22 1/0 General-purpose 1/0 VDD33 LCD3_PXCLK, L Leave open
YUV3_CLK_O
GPIO_017 w20 110 General-purpose /0 VDD33 - L2 Leave open
GPIO_016 w21 110 General-purpose 1/0 VDD33 - L2 Leave open
GPIO_015 Y19 110 General-purpose /0 VDD33 - L2 Leave open
GPIO_014 Y20 110 General-purpose 1/0 VDD33 - L2 Leave open
GPIO_013 Y21 110 General-purpose /0 VDD33 - L2 Leave open
GPIO_012 AA20 110 General-purpose /0 VDD33 - H1 Leave open
GPIO_011 AA21 110 General-purpose /0 VDD33 - H1 Leave open
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(5/5)
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
GPIO_010 AA22 110 General-purpose /0 VDD33 - L2 Leave open
GPIO_009 V15 1/0 General-purpose 1/0 VDD33 - L Leave open
GPIO_008 V16 110 General-purpose /0 VDD33 - H Leave open
GPIO_007 V17 1/0 General-purpose 1/0 VDD33 - H Leave open
GPIO_006 V18 1/0 General-purpose /0 VDD33 - L Leave open
GPIO_005 us I/0 General-purpose 1/10 VDD33M EXT_CLKI L Leave open
GPIO_004 V8 110 General-purpose 1/0 VDD33M REF_CLKO L Leave open
GPIO_003 U9 110 General-purpose 1/O VDD33M ERR_RST_REQB L Leave open
GPIO_002 V9 1/0 General-purpose 1/0 VDD33M JT_SEL L Leave open
GPIO_001 ui10 I/0 General-purpose /0 VDD33M - L Leave open
GPIO_000 V10 110 General-purpose 1/0 VDD33M - L Leave open
1.2.30 PWM interface signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
PWMO AA4 Output PWM output channel 0 VDD33M UsSl4_DI, GPIO_120 L Leave open
PWM1 Y5 Output PWM output channel 1 VDD33M USI4_DO, GPIO_121 L Leave open
1.2.31 Camera interface signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
CAM_YUV7 V23 Input Data bit 7 VDD33 GPIO_142 L2 Leave open
CAM_YUV6 V22 Input Data bit 6 VDD33 GPIO_141 L2 Leave open
CAM_YUV5 u23 Input Data bit 5 VDD33 GPIO_140 L2 Leave open
CAM_YUV4 u22 Input Data bit 4 VDD33 GPIO_139 L2 Leave open
CAM_YUV3 u21 Input Data bit 3 VDD33 GPIO_138 L2 Leave open
CAM_YUV2 T23 Input Data bit 2 VDD33 GPIO_137 L2 Leave open
CAM_YUV1 T22 Input Data bit 1 VDD33 GPIO_136 L2 Leave open
CAM_YUVO T21 Input Data bit 0 VDD33 GPIO_135 L2 Leave open
CAM_VS w22 Input Vertical sync. VDD33 GPIO_133 H Leave open
CAM_HS V21 Input Horizontal sync. VDD33 GPIO_134 L Leave open
CAM_CLKI Y23 Input Clock input VDD33 GPIO_132 H Leave open
CAM_CLKO w23 Output Clock output VDD33 GPIO_131 L Leave open
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1.2.32 ITU-R BT.656 interface signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
NTSC_DATA7 u18 Output Data bit 7 VDD33 GPIO_130 H Leave open
NTSC_DATA6 u20 Output Data bit 6 VDD33 GPIO_129 H Leave open
NTSC_DATAS T18 Output Data bit 5 VDD33 GPIO_128 L Leave open
NTSC_DATA4 T20 Output Data bit 4 VDD33 GPIO_127 L Leave open
NTSC_DATA3 R18 Output Data bit 3 VDD33 GPIO_126 L Leave open
NTSC_DATA2 R20 Output Data bit 2 VDD33 GPIO_125 L Leave open
NTSC_DATAl P18 Output Data bit 1 VDD33 GPIO_124 L Leave open
NTSC_DATAO P20 Output Data bit 0 VDD33 GPIO_123 L Leave open
NTSC_CLK V20 Input NTSC clock input VDD33 GPIO_122 L Leave open
1.2.33 Trace port interface signals
Pin Name Pin No. | 10 Type Function 10 Voltage Alternate Pin Function | Buffer | Handling when
(Bold is a default pin.) | 1YP® not used
TP33_DATA15 D14 Output Trace data bit 15 VDD33 LCD3_B7, YUV3_D15 L Leave open
TP33_DATA14 Cl4 Output Trace data bit 14 VDD33 LCD3_B6, YUV3_D14 L Leave open
TP33_DATA13 B14 Output Trace data bit 13 VDD33 LCD3_B5, YUV3_D13 L Leave open
TP33_DATA12 D15 Output Trace data bit 12 VDD33 LCD3_B4, YUV3_D12 L Leave open
TP33_DATAll C15 Output Trace data bit 11 VDD33 LCD3_B3, YUV3 D11 L Leave open
TP33_DATA10 B15 Output Trace data bit 10 VDD33 LCD3_B2, YUV3_D10 L Leave open
TP33_DATA9 Al5 Output Trace data bit 9 VDD33 LCD3_B1, YUV3_D9, L Leave open
GPIO_043
TP33_DATAS8 Al6 Output Trace data bit 8 VDD33 LCD3_BO0, YUV3_D8, L Leave open
GPIO_042
TP33_DATA7 D16 Output Trace data bit 7 VDD33 LCD3_G7, YUV3_D7 L Leave open
TP33_DATA6 Cl6 Output Trace data bit 6 VDD33 LCD3_G6, YUV3_D6 L Leave open
TP33_DATA5 B16 Output Trace data bit 5 VDD33 LCD3_G5, YUV3_D5 L Leave open
TP33_DATA4 D17 Output Trace data bit 4 VDD33 LCD3_G4, YUV3_D4 L Leave open
TP33_DATA3 C17 Output Trace data bit 3 VDD33 LCD3_G3, YUV3_D3 L Leave open
TP33_DATA2 B17 Output Trace data bit 2 VDD33 LCD3_G2, YUV3_D2 L Leave open
TP33_DATAl Al7 Output Trace data bit 1 VDD33 LCD3_G1, YUV3_D1, L Leave open
GPIO_041
TP33_DATAO A18 Output Trace data bit 0 VDD33 LCD3_GO0, YUV3_DO0, L Leave open
GPIO_040
TP33_CLK Cc18 Output Trace clock output VDD33 LCD3_R6, GPIO_038 L Leave open
TP33_CTRL D18 Output Trace control VDD33 LCD3_R7, GPIO_039 L Leave open
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1.2.34 Power supply pins

Pin Name Pin No. Function
AVDD A4, B4 PLL power supply
AGND C4, D5 PLL GND
DDR_VDDIO F6, H6, K7, N7, R6, T6 DDR 10 power supply
DDR_GND F3, 33, M3, N2, V3 DDR GND
DDR_VREFH V4 DDR standard reference current generation
DDR_VREFL F4 DDR standard reference current generation
USB_AVDD1 AB11 Power supply for regulators inside USB PHY 1
USB_AVDD2 AC6 Power supply for regulators inside USB PHY 2
USB_VD3311 AB14 Power supply for USB PHY 1 DP/DM terminals
USB_VD3312 AB8 Power supply for USBPHY 2 DP/DM terminals
USB_GND11 AAl1l USB PHY 1 10 GND
USB_GND12 AC8 USB PHY 2 10 GND
USB_GND21 ACl14 USB PHY 1 10 GND
USB_GND22 AC10 USB PHY 210 GND
USB_AVSS1 AB12 USB PHY 1 regulators GND
USB_AVSS2 ABG6 USB PHY 2 regulators GND
USB_PVSS1 AC12 USB PHY 1 PLL GND
USB_PVSS2 AB7 USB PHY 2 PLL GND
USB_RREF1 AC11 USB PHY 1 standard reference current generation
USB_RREF2 AC7 USB PHY 2 standard reference current generation
VDD33D A3 Anti-fuse power supply (3.3V)
VDD33 F7, G15, H17, K17, R17, U14, U15 3.3 V 10 power supply
VDD33M G12, V7 1.8V/3.3 V 10 power supply "©
VDD18 B13, F15, G8, N17, U17, V6, V11 1.8 V 10 power supply
VDD11 F9, F10, G6, G13, G16, J7, J17, K18, P6, | Core power supply

P17, T17, U6, U13, V14

GND Al,A2, A6, A7, A10, Al4, A22, A23, B1, B2, | GND

B5, B23, C7, C8, D8, D9, G7, G9, G10,
G14, G17, H7, H8, M7, P7, P21, R7, R21,
T7, U7, U1l, U12, U16, Y22, ABl1, AB2,
AB15, AB23, AC1, AC2, AC17, AC22, AC23

Note One of 1.8V and 3.3V can be chosen and used. It's chosen by setting the voltage supplied to VDD33M to 1.8V or

3.3V.
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PIN FUNCTIONS

1.3 Pin 1/O Circuits

This section shows the types of 1/O circuits used in EM/EV2. The correspondence between circuits and pins is shown

in the table below.
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A VDD18 10 S T Hi-Z v S S
B VDD18 10 M Pull-up Y S S
C VvDD18 10 M Pull-down Y \ v
D VvDD18 10 M Hi-Z v S S
E VDD18 10 M L Y \ v
F VDD33 10 M Pull-up \ S \
H VDD33 10 M Hi-Z Y S S
USB_VD3312
H1 VDD33 10 S M Hi-Z Y S S
I VDD33M [o] v M Pull-up Y \ v
J VDD33M 10 S M Pull-down v S S
K VDD33M 10 v M Hi-Z Y \ d
L VDD33M 10 M Pull-down N S S
VDD33
L2 VDD33 10 N M Pull-down v S S
M vDD18 I — - Schmitt Standby Control buffer
N vDD18 I — Pull-down CMOS Anytime pull-down
(0] vDD18 I — Pull-down CMOS Anytime pull-down
P VDD18 | — - — Oscillator
0} o g [0} c
S = ¢ 2 ° 2
= a) < 8 © < o
5 &) o a5 < 3 =
% > g n £ o b
@ 3} o E a
Q DDR_VDDIO 10 v \/ Address, control signals
R DDR_VDDIO (o} S v Clock
S DDR_VDDIO 10 \ \ d DQ, DM
T DDR_VDDIO 10 S S N DQS
U DDR_VDDIO I Clock reset (standby)
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1. PINFUNCTIONS

Type A

Description

(o0]
) C1
Lownoise
® A
ILQ OEN

Power : VDD18

10 Type : Bidirectional Buffer

Input Type : AND, SCHMITT/CMOS

Output Type : Lownoise, IOLH control
50K_Pull-up/50K_Pull-down

yo [ T Vi Standby : Hi-Z , Input through
§ 50 kO Resistance = 50 kQ (typ.)
SMT
CTL
———@ uDCo
—@® uDC1
Type B Description
Power : VDD18
8(13 10 Type : Bidirectional Buffer
Normal ° Input Type : AND, SCHMITT/CMOS
A
OQutput Type : Normal, IOLH control
I ® OEN 50K_Pull-up/50K_Pull-down
Standby : Pull-up., Input 0 mask
vol T Y1 Resistance =50 kQ (typ.)
§ 50 kQ
SMT
CTL

———@ uDco
—® uDC1

R19DS0010EJ1200 Rev.12.00
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EMMA Mobile EV2 Data Sheet 1. PINFUNCTIONS

Type C Description

Power : VDD18
W gg 10 Type : Bidirectional Buffer
Normal ° . Input Type : AND, SCHMITT/CMOS
‘d OEN Qutput Type : Normal, IOLH control
50K_Pull-up/50K_Pull-down
Standby : Pull-down., Input 0 mask
Resistance = 50 kQ (typ.)

vo X T 1

§50 kQ

SMT
CTL

@ UuUDCO
@ uDc1

Type D Description

Power : VDD18
jf: gg 10 Type : Bidirectional Buffer
Normal oA Input Type : AND, SCHMITT/CMOS
'\DI Output Type : Normal, IOLH control
OEN 50K_Pull-up/50K_Pull-down
Standby : Hi-Z, Input 0 mask
ol T Y1 Resistance = 50 kQ (typ.)

§50 kQ

SMT
CTL

————e@ uDcCo
—@ uDC1
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1. PINFUNCTIONS

Type E

Description

CO
C1
Normal
® A
ILO OEN

vo X

Power : VDD18

10 Type : Bidirectional Buffer

Input Type : AND, SCHMITT/CMOS

Qutput Type : Normal, IOLH control
50K_Pull-up/50K_Pull-down

Standby : Low, Input 0 mask

I Y1 Resistance = 50 kQ (typ.)
§ 50 kQ
SMT
CTL
—@ UDCO
—® uDpcC1
Type F Description
co Power : VDD33
jf: c1 10 Type : Bidirectional Buffer
Normal
® A Input Type : AND, SCHMITT/CMOS
IL. OEN Output Type : Normal, IOLH control
50K_Pull-up/50K_Pull-down
Standby : Pull-up., Input 0 mask
vo X 7 v by p., Inp
Resistance = 50 kQ (typ.)
§ 50 kQ
SMT
CTL

———e@ uDcCo
—® uDC1

R19DS0010EJ1200 Rev.12.00
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EMMA Mobile EV2 Data Sheet 1. PINFUNCTIONS

Type H1 Description

Power : VDD33
IO Type : Bidirectional Buffer

co Input Type : AND, SCHMITT/CMOS
Normal C1 Output Type : Normal, IOLH control bus
® A holder
IL. OEN Standby : Hi-Z, Input 0 mask

Resistance =50 kQ (typ.)
CTL,HOLD_CONT is made effective to
assume that Bus_Hold is effective.

vo X l[ Y1

—O® SMVT

50 kQ§ {>°

i—.——. HOLD_CONT
11— ubco
selector
UDC1

Type | Description

Power : VDD33M
W 82 IO Type : Bidirectional Buffer
Lownoise ° A Input Type : AND, SCHMITT/CMOS
'\d Output Type : Lownoise, IOLH control
OEN 50K_Pull-up/50K_Pull-down
Standby : Pull-up., Input O mask
vol T Y1 Resistance =50 kQ (typ.)

§5o kQ

SMT
CTL

—@ UuUDCO
—® uDcC1
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1. PINFUNCTIONS

Type J Description
co Power : VDD33M
. W Cl 10 Type : Bidirectional Buffer
Lownoise
® A Input Type : AND, SCHMITT/CMOS
IL. OEN Output Type : Lownoise, IOLH control
50K_Pull-up/50K_Pull-down
Yo 7 i Standby : Pull-down., Input 0 mask
Resistance = 50 kQ (typ.)
§ 50 kQ
SMT
CTL
—@ UDCO
[——® ubc1
Type K Description
Cco Power : VDD33M
f]:: 1 e
Lownoise c 10 Type : Bidirectional Buffer
® A Input Type : AND, SCHMITT/CMOS
OEN Output Type : Lownoise, IOLH control
50K_Pull-up/50K_Pull-down
yo[X T vi Standby : Hi-Z, Input 0 mask
Resistance = 50 kQ (typ.
§ 50 kO (typ.)
SMT
CTL
——=® ubco
—® uDpc1
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1. PINFUNCTIONS

Type L

Description

Normal ji
L J

Co
C1

YOE Vi

§50 kQ

™

—® uDCo
[——® upci

A
OEN

Y1

SMT
CTL

Power : VDD33M

10 Type : Bidirectional Buffer

Input Type : AND, SCHMITT/CMOS

Output Type : Normal, IOLH control
50K_Pull-up/50K_Pull-down

Standby : Pull-down., Input 0 mask

Resistance = 50 kQ (typ.)

Type L2

Description

o

| T

vo

Co
C1
A

OEN

Y1

—O® SMT

50 k§2§ {>c

i_.__. HOLD_CONT

selector

—1—@ ubco

uDC1

Power : VDD33M

10 Type : Bidirectional Buffer

Input Type : AND, SCHMITT/CMOS

Output Type : Normal, IOLH control bus holder
Standby : Pull-down., Input 0 mask
Resistance =50 kQ (typ.)

CTL,HOLD_CONT is made effective to assume
that Bus_Hold is effective.

R19DS0010EJ1200 Rev.12.00
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1. PINFUNCTIONS

Type M

Description

I > Y

10-Standby
signal to other 10 buffers

Power : VDD18
10 Type : Input
Input Type : SCHMITT
Output Type : —
Standby : Standby control
(0 : standby, 1 : normal)

Type N

Description

0 k

Power : VDD18

10 Type : Input

Input Type : CMOS, 50K_Pull-down.
Output Type : —

Standby : Pull-down.

Resistance =50 kQ (typ.)

Type O

Description

0 k

Power : VDD18

10 Type : Input

Input Type : CMOS, 50K_Pull-down
Output Type : —

Standby : Pull-down.

Resistance =50 kQ (typ.)

R19DS0010EJ1200 Rev.12.00
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Type P Description
Power : VDD18
_._ 10 Type : Oscillator
|:IE Input Type : —
Output Type : —
T2 Standby : XT1-Pull-down., XT2-Pull-up.
——@ OSOUT
Oscillator
—
I—:IE ——® EN
—
xT1 63 co
——® C1
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1.4 Pin Multiplex Function
(1/8)

Pin No. Default ModeO Model Mode2 Mode3 GPIO
A05 C32K C32K
A08 0SCO0_XT2 0OSCO0_XT2
A09 0SC0_XT1 0SCO_XT1
All JT_TCK JT_TCK
Al12 LOWPWR LOWPWR GPIO_154
Al3 PONDET PONDET
Al5 GPIO_043 LCD3_B1 YUV3_D9 TP33_DATA9 GPIO_043
Al6 GPIO_042 LCD3_BO0O YUV3_D8 TP33_DATAS GPIO_042
Al7 GPIO_041 LCD3_G1 YUV3 D1 TP33_DATAl GPIO_041
Al8 GPIO_040 LCD3_GO YUV3_DO TP33_DATAO GPIO_040
Al9 GPIO_034 LCD3_R2 GPIO_034
A20 GPIO_032 LCD3_RO GPIO_032
A21 GPIO_020 LCD3_CLK_| YUV3_CLK_| GPIO_020
BO3 AFS_ARSTB AFS_ARSTB
BO6 USIO_CLK USIO_CLK
BO7 USIO_CSO USIO_CSO
B0O8 GPIO_105 USIO_CS1 GPIO_105
B09 GPIO_106 USIO_CS2 GPIO_106
B10 USIO_DI USIO_Dl
B11l USI0_DO USIO_DO
B12 SRESETB SRESETB
B14 LCD3_B5 LCD3_B5 YUV3_D13 TP33_DATA13
B15 LCD3_B2 LCD3_B2 YUV3_D10 TP33_DATA10
B16 LCD3_G5 LCD3_G5 YUV3_D5 TP33_DATAS
B17 LCD3_G2 LCD3_G2 YUV3 D2 TP33_DATA2
B18 GPIO_037 LCD3_R5 GPIO_037
B19 GPIO_035 LCD3_R3 GPIO_035
B20 GPIO_033 LCD3_R1 GPIO_033
B21 GPIO_021 LCD3_HS YUV3_HS GPIO_021
B22 GPIO_018 LCD3_PXCLK YUV3_CLK_O GPIO_018
co1 DDR_DQ7 DDR_DQ7
C02 DDR_DQO DDR_DQO
C03 DDR_DQ2 DDR_DQ2
C05 NECTESTIO NECTESTIO
CO06 UTEST UTEST
C09 USI1_CLK USI1_CLK
C10 USI1_DI uSI1_DI GPIO_107
Cl1 JT_TRSTB JT_TRSTB
C13 JT_TDI JT_TDI
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1. PINFUNCTIONS

(2/8)

Pin No. Default ModeO Model Mode2 Mode3 GPIO
Cl4 LCD3_B6 LCD3_B6 YUV3_D14 TP33_DATAl4
c15 LCD3_B3 LCD3_ B3 YUV3 D11 TP33_DATAl1
C16 LCD3_G6 LCD3_G6 YUV3_D6 TP33_DATAG6
C17 LCD3_G3 LCD3_G3 YUV3_D3 TP33_DATAS
c18 GPI1O_038 LCD3_R6 TP33_CLK GPIO_038
C19 GPIO_036 LCD3_R4 GPIO_036
C20 GPI10_022 LCD3_VS YUV3_VS GPI0_022
c21 GPIO_019 GPIO_019
C22 GPIO_078 AB_AD1 CF_DO01 GPIO_078
c23 GPIO_077 AB_ADO CF_DO00 GPIO_077
DO1 DDR_DMO DDR_DMO
D02 DDR_DQ4 DDR_DQ4
D03 DDR_DQ6 DDR_DQ6
D04 DDR_DQ1 DDR_DQ1
D06 TE1l TE1l
Do7 TE2 TE2
D10 USI1_DO uSI1_DO GPIO_108
D11 USI1_CSO USI1_CSO
D12 JT_DBG_EN JT_DBG_EN
D13 JT_TDO JT_TDO GPIO_151
D14 LCD3_B7 LCD3_B7 YUV3_D15 TP33_DATA15
D15 LCD3_B4 LCD3_B4 YUV3 D12 TP33_DATA12
D16 LCD3_G7 LCD3_G7 YUV3 D7 TP33_DATA7
D17 LCD3_G4 LCD3_G4 YUV3_D4 TP33_DATA4
D18 GPIO_039 LCD3_R7 TP33_CTRL GPIO_039
D19 GPIO_023 LCD3_DE YUV3_DE GPIO_023
D20 GPIO_024 GPIO_024
D21 GPIO_069 AB_CSBO GPIO_069
D22 GPIO_080 AB_AD3 CF_DO03 GPIO_080
D23 GPIO_079 AB_AD2 CF_DO02 GPIO_079
EO1 DDR_DQS0 DDR_DQS0
EO02 DDR_DQSO0B DDR_DQSO0B
EO03 DDR_DQ3 DDR_DQ3
E04 DDR_DQ5 DDR_DQ5
E20 GPIO_025 GPIO_025
E21 GPIO_070 AB_CSB1 GPIO_070
E22 GPIO_082 AB_AD5 CF_DO5 GPIO_082
E23 GPIO_081 AB_AD4 CF_DO04 GPIO_081
Fo1 DDR_DQSI1E DDR_DQSIE
F02 DDR_DQSI1EB DDR_DQSI1EB
FO4 DDR_VREFL DDR_VREFL
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(3/8)

Pin No. Default ModeO Model Mode2 Mode3 GPIO

F08 TRSTB TRSTB

F11 BOOTSEL2 BOOTSEL2

F12 BOOTSELO BOOTSELO

F13 JT_TDOEN JT_TDOEN GPIO_152

F14 JT_TMS JT_TMS

F16 GPIO_026 GPIO_026

F17 GPIO_027 GPIO_027

F18 GPIO_028 GPIO_028

F20 GPIO_071 AB_CSB2 CF_CSBO GPIO_071

F21 GPIO_085 AB_ADS8 DTV_BCLK CF_D08 USI5_CLK GPIO_085

F22 GPIO_084 AB_AD7 CF_DO07 GPIO_084

F23 GPIO_083 AB_ADG6 CF_DO06 GPIO_083

G02 DDR_DQ8 DDR_DQ8

G03 DDR_DM1E DDR_DM1E

G04 DDR_DQ9 DDR_DQ9

G11 BOOTSEL1 BOOTSEL1

G11 DDR_DQ11 DDR_DQ11

G18 GPI10_029 GPI0O_029

G20 GPIO_072 AB_CSB3 CF_CSB1 GPIO_072

G21 GPIO_088 AB_AD11 DTV_DATA CF_D11 USI5_CSO GPIO_088

G22 GPIO_087 AB_AD10 DTV_VALID CF_D10 uUsI5_DO GPIO_087

G23 GPIO_086 AB_AD9 DTV_PSYNC CF_D09 USI5_DlI GPIO_086

HO1 DDR_DQ12 DDR_DQ12

HO2 DDR_DQ15 DDR_DQ15

HO3 DDR_DQ13 DDR_DQ13

HO4 DDR_DQ10 DDR_DQ10

H18 GPIO_030 GPIO_030

H20 GPIO_074 AB_WRB CF_IOWRB GPIO_074

H21 GPIO_091 AB_AD14 SDI2_DATA2 CF_D14 GPIO_091

H22 GPIO_090 AB_AD13 SDI2_DATA1 CF_D13 USI5_CS2 GPIO_090

H23 GPIO_089 AB_AD12 SDI2_DATAO | CF_D12 USI5_CS1 GPIO_089

Jo1 DDR_A0 DDR_A0

Jo2 DDR_A2 DDR_A2

Jo4 DDR_DQ14 DDR_DQ14

JO6 DDR_CS1B DDR_CS1B

Ji8 GPIO_031 GPIO_031

J20 GPIO_073 AB_RDB CF_IORDB GPIO_073

J21 GPIO_093 AB_A1l7 CF_A00 GPIO_093

J22 GPIO_092 AB_AD15 SDI2_DATA3 | CF_D15 GPIO_092

J23 GPI10O_068 AB_CLK GPIO_068

K01 DDR_BA2 DDR_BA2

R19DS0010EJ1200 Rev.12.00 ;{ENESAS Page 42 of 86

Jun 22, 2012
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1. PINFUNCTIONS

(4/8)
Pin No. Default ModeO Model Mode2 Mode3 GPIO
K02 DDR_BAO DDR_BAO
K03 DDR_A3 DDR_A3
K04 DDR_A10 DDR_A10
K06 DDR_CASB DDR_CASB
K20 GPIO_076 AB_ADV CF_RESET GPIO_076
K21 GPIO_094 AB_A18 CF_A01 GPIO_094
K22 GPIO_143 HSI_CAWAKE USI5_CLK GPIO_143
K23 GPIO_144 I’joill_CADATA USI5_DO GPIO_144
LO1 DDR_CKEO DDR_CKEO
LO2 DDR_A14 DDR_A14
LO3 DDR_A1 DDR_A1
LO4 DDR_BA1 DDR_BA1
LO6 DDR_RASB DDR_RASB
LO7 DDR_CSOB DDR_CSOB
L17 GPIO_103 AB_A27 AB_BENO GPIO_103
L18 GPIO_100 AB_A24 CF_INPACKB GPIO_100
L20 GPIO_075 AB_WAIT CF_IORDY GPIO_075
L21 GPIO_095 AB_A19 CF_A02 GPIO_095
L22 GPIO_146 I,;EII_ACREADY USI5_CS1 GPIO_146
L23 GPIO_145 ’\I-IIOEIFCAFLAG USI5_CSO GPIO_145
MO1 DDR_CK DDR_CK
MO02 DDR_CKB DDR_CKB
MO4 DDR_WEB DDR_WEB
MO6 DDR_ODT N2 DDR_ODT N2
M17 GPIO_104 AB_A28 AB_BEN1 GPIO_104
M18 GPIO_101 AB_A25 CF_CDB1 GPIO_101
M20 GPIO_098 AB_A22 SDI2_CKI GPIO_098
M21 GPIO_096 AB_A20 GPIO_096
M22 GPIO_150 HSI_CAREADY | USI5_DI GPIO_150
M23 GPIO_149 I’\:|O§I1_ACFLAG USI5_CS4 GPIO_149
NO1 DDR_CKE1 DDR_CKE1
NO3 DDR_A11 DDR_A11
NO4 DDR_A13 DDR_A13
NO6 DDR_CKERSTB DDR_CKERSTB
N18 GPIO_102 AB_A26 CF_CDB2 GPIO_102
N20 GPIO_099 AB_A23 SDI2_CMD GPIO_099

Notel : The HSI function is not available.

Note2 : The on die termination function for DDR-ODT is not available.
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1. PINFUNCTIONS

(5/8)

Pin No. Default ModeO Model Mode2 Mode3 GPIO
N21 GPIO_097 AB_A21 SDI2_CKO CF_INTRQ GPIO_097
N22 GPIO_147 NHOtSJl_ACWAKE USI5_CS2 GPIO_147
N23 GPIO_148 I,\I|0t89I1_ACDATA USI5_CS3 GPIO_148
PO1 DDR_A12 DDR_A12
P02 DDR_A7 DDR_A7
P03 DDR_A8 DDR_A8
P04 DDR_A6 DDR_A6
P18 GPIO_124 NTSC_DATAl GPIO_124
P20 GPIO_123 NTSC_DATAO GPIO_123
RO1 DDR_A9 DDR_A9
R0O2 DDR_A5 DDR_A5
RO3 DDR_A4 DDR_A4
RO4 DDR_DQ20 DDR_DQ20
R18 GPIO_126 NTSC_DATA3 GPIO_126
R20 GPIO_125 NTSC_DATA2 GPIO_125
TO1 DDR_DQ16 DDR_DQ16
T02 DDR_DQ17 DDR_DQ17
TO3 DDR_DQ22 DDR_DQ22
T04 DDR_DQ19 DDR_DQ19
T18 GPIO_128 NTSC_DATAS GPIO_128
T20 GPIO_127 NTSC_DATA4 GPIO_127
T21 GPIO_135 CAM_YUVO GPIO_135
T22 GPIO_136 CAM_YUV1 GPIO_136
T23 GPIO_137 CAM_YUV2 GPIO_137
uo1 DDR_DQ21 DDR_DQ21
u02 DDR_DQ18 DDR_DQ18
uo3 DDR_DQ23 DDR_DQ23
uo4 DDR_DMZ2E DDR_DMZ2E
uo8 GPIO_005 EXT_CLKI GPIO_005
uo9 GPIO_003 ERR_RST_REQB GPIO_003
ul1o0 GPIO_001 GPIO_001
ul8 GPIO_130 NTSC_DATA7 GPIO_130
u20 GPIO_129 NTSC_DATA6 GPIO_129
u21 GPIO_138 CAM_YUV3 GPIO_138
u22 GPIO_139 CAM_YUV4 GPIO_139
u23 GPIO_140 CAM_YUV5 GPIO_140
V01l DDR_DQSZ2E DDR_DQSZ2E
V02 DDR_DQS2EB | DDR_DQS2EB
V04 DDR_VREFH DDR_VREFH
V08 GPIO_004 REF_CLKO GPIO_004
Notel : The HSI function is un-installation.
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Pin No. Default ModeO Model Mode2 Mode3 GPIO
V09 JT_SEL JT_SEL GPIO_002
V10 GPI10_000 GPI10O_000
V12 UARTO_TX UARTO_TX
V13 UARTO_RX UARTO_RX
V15 GPI1O_009 GPIO_009
V16 GPIO_008 GPIO_008
V17 GPIO_007 GPIO_007
V18 GPIO_006 GPIO_006
V20 GPIO_122 NTSC_CLK GPIO_122
V21 GPIO_134 CAM_HS GPIO_134
V22 GPIO_141 CAM_YUV6 GPIO_141
V23 GPIO_142 CAM_YUV7 GPIO_142
Wwo1 DDR_DQS3 DDR_DQS3
W02 DDR_DQS3B DDR_DQS3B
w03 DDR_DQ31 DDR_DQ31
W04 DDR_DQ30 DDR_DQ30
W20 GPIO_017 GPIO_017
w21 GPIO_016 GPIO_016
w22 GPIO_133 CAM_VS GPIO_133
W23 GPIO_131 CAM_CLKO GPIO_131
Y01 DDR_DM3 DDR_DM3
Y02 DDR_DQ27 DDR_DQ27
Y03 DDR_DQ25 DDR_DQ25
Y04 DDR_DQ29 DDR_DQ29
Y05 GPIO_121 PWM1 uSi4_DO GPIO_121
Y06 GPIO_114 USI2_CS2 USI4_CS1 GPIO_114
YO7 USI2_CSO0 USI2_CSO0 DTV_DATA GPIO_112
Y08 IIC1_SDA IIC1_SDA UART3_TX GPIO_047
Y09 IIC1_SCL IIC1_SCL UART3_RX GPIO_046
Y10 GPIO_156 UART1_TX GPIO_156
Y11 GPIO_155 UART1_RX GPIO_155
Y12 SDI0O_CMD SDIO_CMD GPIO_052
Y13 SDIO_DATA1 SDI0O_DATA1 GPIO_054
Y14 SDIO_DATA3 | SDIO_DATA3 GPIO_056
Y15 GPIO_058 SDIO_DATAS GPIO_058
Y16 GPIO_060 SDIO_DATA7 GPIO_060
Y17 SD_DATA2 SD_DATA2
Y18 SD_DATAO SD_DATAO
Y19 GPIO_015 GPIO_015
Y20 GPIO_014 GPIO_014
Y21 GPIO_013 GPIO_013
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Pin No. Default ModeO Model Mode2 Mode3 GPIO
Y23 GPIO_132 CAM_CLKI GPIO_132
AAO1 DDR_DQ24 DDR_DQ24
AA02 DDR_DQ28 DDR_DQ28
AAO3 DDR_DQ26 DDR_DQ26
AAO04 GPIO_120 PWMO uSli4_DlI GPIO_120
AA05 uSI2_DO uSi2_DoO DTV_VALID GPIO_111
AA06 USI2_DI uSI2_DI DTV_PSYNC GPIO_110
AAO7 GPIO_113 USI2_CS1 USI4_CSO0 GPIO_113
AAO08 IICO_SDA IICO_SDA GPIO_045
AA09 IICO_SCL IICO_SCL GPIO_044
AA10 GPIO_157 UART1_CTSB UART2_RX GPIO_157
AA12 USB_VBUS USB_VBUS GPIO_153
AA13 SDIO_DATAO SDIO_DATAO GPIO_053
AAl4 SDIO_DATA2 SDIO_DATA2 GPIO_055
AA1S5 GPIO_057 SDIO_DATA4 GPIO_057
AA16 GPIO_059 SDIO_DATAG GPIO_059
AAl7 SD_DATA3 SD_DATA3
AA18 SD_DATA1l SD_DATA1
AA19 SDI1_DATA3 SDI1_DATA3 GPIO_067
AA20 GPIO_012 GPIO_012
AA21 GPIO_011 GPIO_011
AA22 GPIO_010 GPIO_010
AA23 SDI1_CKI SDI1_CKI GPIO_062
ABO3 GPIO_119 USI4_CLK GPIO_119
ABO4 GPIO_118 USI3_CSO USIO_CS6 GPIO_118
ABO5 USI2_CLK USI2_CLK DTV_BCLK GPIO_109
ABO09 USB_DP2 USB_DP2
AB10 GPIO_158 UART1_RTSB UART2_TX GPIO_158
AB13 USB_DP1 USB_DP1
AB16 GPIO_049 GPIO_049
AB17 SD_CMD SD_CMD
AB18 GPIO_050 SDIO_CKO GPIO_050
AB19 SDI1_DATA2 SDI1_DATA2 GPIO_066
AB20 SDI1_DATA1 SDI1_DATA1 GPIO_065
AB21 SDI1_DATAO SDI1_DATAO GPIO_064
AB22 GPIO_061 SDI1_CKO GPIO_061
ACO03 GPIO_117 USI3_DO USIO_CS5 GPIO_117
ACO04 GPIO_116 USI3_DI USIO_CS4 GPIO_116
ACO05 GPIO_115 USI3_CLK USIO_CS3 GPIO_115
AC09 USB_DM2 USB_DM2
AC13 USB_DM1 USB_DM1
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Pin No. Default ModeO Model Mode2 Mode3 GPIO
AC15 OSC1_XT1 OSC1_XT1
AC16 OSC1_XT2 OSC1_XT2
AC18 SDIO_CKI SDIO_CKI GPIO_051
AC19 SD_CKI SD_CKI GPIO_048
AC20 SD_CKO SD_CKO
AC21 SDI1_CMD SDI1_CMD GPIO_063
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2.

ELECTRICAL SPECIFICATIONS

2.1 Absolute Maximum Ratings
Parameter Symbol Function Rating Unit

Power supply voltage VDD11 Core power supply -0.45t0 +1.8 \%
AVDD PLL power supply -0.45t0 +1.8 \%
VDD18 1.8 V 10 power supply -0.5t0 +2.5 \%
VDD33 3.3V 10 power supply -0.5t0 +4.6 \Y
VDD33M 1.8V/3.3 VV 10 power supply "°* -0.5t0 +4.6 \%
VDD33D Anti-fuse power supply -0.5t0 +4.6 \%
USB_AVDD1 | Power supply for regulators inside -0.5t0 +4.6 \%

USB PHY 1
USB_AVDD2 | Power supply for regulators inside -0.5to +4.6 \%

USB PHY 2
USB_VDD3311 | Power supply for USB PHY 1 DP/DM -0.5t0 +4.6 \%

terminals
USB_VDD3312 | Power supply for USBPHY 2 DP/DM -0.5t0 +4.6 \%
terminals

DDR_VDDIO |DDR IO power supply -0.5t0 +2.5 \%
Input voltage V| 18 1.8 V 10 power supply -0.5to vDD18 + 0.5 \%
Vi a3 3.3 V IO power supply -0.5to VDD33 + 0.5 \%
V| 33m 1.8V/3.3 V 10 power supply "°* -0.5 to VDD33M + 0.5 \%
Output voltage Vo 18 1.8 V 10 power supply -0.5to vDD18 + 0.5 \%
Vo 33 3.3 V 10 power supply -0.5to VDD33 + 0.5 \%
Vo_3am 1.8V/3.3 V 10 power supply "°* -0.5 to VDD33M + 0.5 \%
Storage temperature Tstg — —65to +125 °C

Caution

Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any

parameter.

That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.

Note One of 1.8V and 3.3V can be chosen and used. It's chosen by setting the voltage supplied to VDD33M to 1.8V or

3.3V.
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2.2 Recommended Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage VDD11 Normal operation 1.10 1.15 1.20 \%
Power saving mode "*¢* 0.75 - — Y,
AVDD 1.10 1.15 1.20 \%
VDD18 — 1.65 1.80 1.95 \%
VvDD33 3.0 3.3 3.6 \Y
VDD33M 1.8V supply 1.65 1.80 1.95 \%
3.3V supply 3.0 3.3 3.6 \Y
VDD33D 3.0 3.3 3.6 \Y
USB_AVDD1 |Noe? 3.0 3.3 3.6 \Y
USB_AVDD2 | N2 3.0 3.3 3.6 Y,
USB_VDD3311 | No*? 3.0 3.3 3.6 Y
USB_VDD3312 |Noe? 3.0 3.3 3.6 \Y
DDR_VDDIO | No*® 1.7 1.8 1.9 v
OSC oscillation voltage N VOSC 1.65 - - Y
Operating ambient TA — -10 — +70 °C
temperature
Notes 1. The voltage which can guarantee a data-hold of an SRAM at the time of a power-saving mode.
2. Refer to USB Specification Revision 2.0 about DC characteristics of USB port I/F.
3. Refer to JEDEC standards about DC characteristics of DDR2 I/F.
4. The voltage which can guarantee continuation after oscillation starting after turning on the power and
oscillation starting.
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2.3 Capacitance
(TA = +25°C, f = 1 MHz, unmeasured pins returned to 0 V)
Parameter Symbol Buffer type MIN. TYP. MAX. Unit
Input capacitance Ci 1.8V IO 1 - 5 pF
3.3VIO 2 - 6 pF
1.8V/3.3V IO 2 — 6 pF
Output capacitance Co 1.8V 1 - 5 pF
28V 2 - 6 pF
1.8v/3.3V 10 2 - 6 pF
I/O capacitance Cio 1.8V 1 — 5 pF
2.8V 2 - 6 pF
1.8v/3.3V 10 2 - 6 pF
*¢DDR terminal is non-applicable.
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2.4 DC Characteristics

241 VvVDD18

(Unless it's designated in particular by the item after this, it'll be the standard under 2.2 recommendation
operating condition. )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, high VoH No DC load Notet Voois— 0.1 — — \%
Output voltage, low Vou No DC load MNotet — — 0.1 \%
Input voltage, high ViH CMOS input 0.65 x — Voois+0.3 \%

VDD18
Input voltage, low Vi CMOS input -0.3 — 0.35 x \%
Vbb1s
Output current, high lort Von=Vbpis 4 mA setting 3.2 — — mA
_045V Note 3
lowz Note 2 6 mA setting 4.8 — — mA
Note 3
loms 8 mA setting 6.3 — - mA
Note 3
lona 12 mA 7.7 — — mA
setting Note3
Output current, low loL1 Vo,=0.45V 4 mA setting 3.2 — — mA
Note 2 Note 3
lot 6 mA setting 4.8 — — mA
Note 3
lots 8 mA setting 6.3 — — mA
Note 3
loLa 12 mA 7.7 - - mA
setting Note3
Hysteresis voltage A Schmitt input 0.1 x Voois — 0.4 x Voois \%
Negative trigger Vn Schmitt input 0.3 x Vopis — 0.6 x Voois Y,
voltage
Positive trigger Ve Schmitt input 0.4 x Voois - 0.7 x Voois \%
voltage
Input leakage current, ILw Vi = Vopis — — 10 HA
high
Input leakage current, I Vi=GND — — 10 LA
low
Pull-up resistance Reu — 37 50 80 kQ
Pull-down resistance Rep — 37 50 80 kQ

Notes 1. The parameters Vo and VoL here are the values guaranteed when there is no load when applying the DC
current.
2. The parameters Vox and VoL here define the output current.
3. This is the value set to the I/O buffer output current drive switch register. It's established at CHG_DRIVEO-5
register of a CHG module.
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24.2 VDD33
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Von No DC load MNote? Vopss — — — \%
high 0.1
Output voltage, Vou No DC load Note? — — 0.1 \%
low
Input voltage, high Vin CMOS input 2.0 — Vooss + 0.3 \%
Input voltage, low Vi CMOS input -0.3 — 0.8 \Y,
Output current, lom Vo = Vopasmin) 4 mA setting 4 — — mA
high — 0.6V Nete2 Note 3
lonz 6 mMA setting 6 — — mA
Note 3
lons 8 mA setting 7.8 — — mA
Note 3
lona 12 mA setting 9.5 — — mA
Note 3
Output current, los Vo=0.4V 4 mA setting 4 — — mA
IOW Note 2 Note 3
loc2 6 mA setting 6 — — mA
Note 3
lots 8 mA setting 7.8 - - mA
Note 3
lova 12 mA setting 9.5 - - mA
Note 3
Hysteresis voltage VH Schmitt input 0.11 x — 0.41 x \%
VDD33 VDD33
Negative trigger Vn Schmitt input 0.17 x — 0.38 x \%
voltage Vobss Vobss
Positive trigger Ve Schmitt input 0.54 x — 0.65 x \%
voltage Vopss Vo33
Input leakage Iw Vi = Vooas — — 10 LA
current, high
Input leakage It Vi=GND — — 10 HA
current, low
Pull-up resistance Reu 50 kQ resistor 37 50 80 kQ
Pull-down Rep 50 kQ resistor 37 50 80 kQ
resistance
Notes 1. The parameters Vox and VoL here are the values guaranteed when there is no load when applying the DC

current.

2. The parameters Vox and VoL here define the output current.
3. This is the value set to the output current drive switch register. It's established at CHG_DRIVEO-5 register of
a CHG module.
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2.43  VDD33M (1.8V supply)

The power-supply voltage when supplying VDD33M with 1.8V, is shown with VDD18M.

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, high Von No DC load MNote? Vop1sm — — — \%
0.1
Output voltage, low Vou No DC load Nete* — — 0.1 \%
Input voltage, high Vin CMOS input 0.65 x — Vopism + Y,
VDDlSM 03
Input voltage, low Vi CMOS input -0.3 — 0.35 x \%
Vbb1sm
Output current, high lort Von = Vooism — | 4 MA setting 2.2 — — mA
06 V Note 2 Note 3
lorz 6 mA setting 3.3 — — mA
Note 3
lons 8 mA setting 4.3 — — mA
Note 3
lona 12 mA 5.4 - - mA
setting Note3
Output current, low los Voo =04V 4 mA setting 2.8 — — mA
Note 2 Note 3
loc2 6 mA setting 4.1 — — mA
Note 3
lots 8 mA setting 5.4 — — mA
Note 3
lota 12 mA 6.7 — — mA
setting Note3
Hysteresis voltage A Schmitt input 0.1x — 0.4 x \%
VDD18M VDD18M
Negative trigger Vn Schmitt input 0.2 x — 0.6 x \%
voltage Vopism Vopism
Positive trigger Ve Schmitt input 0.4 x — 0.7 x \%
voltage Vop1ism Vop1ism
Input leakage Iw Vi = Vopism — — 10 LA
current, high
Input leakage I Vi=GND — — 10 LA
current, low
Pull-up resistance Rru 50 kQ resistor 37 50 80 kQ
Pull-down resistance Reo 50 kQ resistor 37 50 80 kQ

Notes 1. The parameters Vox and VoL here are the values guaranteed when there is no load when applying the DC
current.
2. The parameters Vox and VoL here define the output current.
3. This is the value set to the output current drive switch register. It's established at CHG_DRIVEO-5 register of
a CHG module.
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2.44  VDD33M (3.3V supply)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Von No DC load Notet Vopsam — — — \%
high 0.1
Output voltage, low Vou No DC load MNotet — — 0.1 \%
Input voltage, high Vin CMOS input 2.0 — Vopsam + \%

0.5
Input voltage, low Vi CMOS input -0.3 — 0.8 \Y,
Output current, lom Vou = 4 mA setting 4 — — mA
high Vopzam(min) — Note 3
06 V Note 2
lonz 6 MA setting 6 — — mA
Note 3
lons 8 mA setting 7.8 — — mA
Note 3
loma 12 mA setting 9.5 — — mA
Note 3
Output current, low lou1 Voo=0.4V 4 mA setting 4 — — mA
Note 2 Note 3
loc2 6 mA setting 6 — — mA
Note 3
lots 8 mA setting 7.8 - - mA
Note 3
lova 12 mA setting 9.5 - - mA
Note 3
Hysteresis voltage A Schmitt input 0.11 x — 0.41 x \%
VDD33M VDD33M
Negative trigger Vn Schmitt input 0.17 x — 0.38 x \%
voltage Vopssm Vopssm
Positive trigger Ve Schmitt input 0.54 x — 0.65 x \%
voltage Vopsam Vbpasm
Input leakage Iw Vi = Voossm — — 10 LA
current, high
Input leakage It Vi=GND — — 10 HA
current, low
Pull-up resistance Reu 50 kQ resistor 37 50 80 kQ
Pull-down Reo 50 kQ resistor 37 50 80 kQ
resistance

Notes 1. The parameters Vox and VoL here are the values guaranteed when there is no load when applying the DC
current.
2. The parameters Vox and VoL here define the output current.
3. This is the value set to the output current drive switch register. It's established at CHG_DRIVEO-5 register of
a CHG module.
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2.4.5 Standby state current

Ta = 25°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Standby current lop_pa Logic power supply PA, f =0 Hz, — 0.6 — mA
Vpp11 = 0.75 V
Ioo_io1s | 1O power supply f =0 Hz, Viois =1.8V — 5 — LA
Ioo_iozs | IO power supply f =0 Hz, Vies = 3.3V — 5 — LA
loo_iossm | IO power supply f =0 Hz, Vios =3.3V — 5 — LA
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25 AC Characteristics

2.5.1 ACtest I/O measurement points
AC Test I/O Measurement Points

Figure 2-1.
Vop18
Vopsa3
\bbaam
Output
Input/Output pin 0.5 Voo +———measurement— 0.5 Voo
points
Output pin

Load condition DUT —_L
;_7 CL=15pF

Remark Excluding the OSC pin. Unless specified otherwise, the load of Cv is assumed to be 15 pF.
Unless it's designated in particular by the item after this, it'll be the standard under 2.2 recommendation

operating condition
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2.5.2  System control

(1) Clock (input timing requirements)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
C32K frequency fewesax — — 32.768 — kHz
C32K riseffall time tricazk 0 to 90% — — 1 US
32 kHz input clock duty ratio lauycazk - 30 — 70 %
32 kHz input clock jitter ljittercazk — -20 — 20 ns

Figure 2-2. Clock Timing

1/feikcazk

trica2k trficaak twea2k(H) tweaak()

T W e

(2) PLL
PLL1 lock up time : 200 z s max
PLL2 lock up time : 2000 2 s max
PLL3 lock up time : 800 z s max
PLL4 lock up time : 2000 1 s max

(3) OSC
Parameter Symbol Conditions MIN. TYP. MAX. Unit
OSC oscillation frequency fcose | Internal oscillator OSCx NoretNote2, 1 - 27 MHz
range Note3
(OSCx_XT1, OSCx_XT2)
AMP ability C1=1/C0=1 20 — 27 MHz
: Note4
setting C1=1/C0=0 10 — 20 | MHz
C1=0/C0=1 4 — 10 MHz
C1=0/C0=0 1 — 4 MHz
OSC lock up time : 2000 1 s max N
Notes 1.x=0Oor1l
2. Use by 10-27MHz is recommended. If you have any question (When using by 1-10MHz),
please contact us through
“http://japan.renesas.com/contact/contact_tech.html “ (Japanese) or
“http://america2.renesas.com/support/index.html “ (English).
3. It's subject to the next restrictions.
Oscillation frequency = 20MHz : Capacitance is 8pF.
Oscillation frequency > 20MHz : Capacitance is 7pF.
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4. It's possible to choose a correspondence frequency by changing the AMP ability. Setting is a OSC_CX
register of a SMU module.
5. For lock up time to change by quartz crystal units, estimate by actual environment.

Figure 2-3. Recommended Oscillator

Lo 2 L
o e

Cautions 1. Keep the wiring length between the oscillator and the OSCx_XT1 and OSCx_XT2 pins as short
as possible.
2. Do not cross the wiring with the other signal lines in the area enclosed by the broken lines.

3. Thoroughly evaluate matching of the resonator.

(4) Reset
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SRESETB low-level width ta_sreseTB — 6 — — ms
Figure 2-4. Reset Timing
tAa_SrReseTB I
|l >
SRESETB * %
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253

Asynchronous bus (AB) interface

(VDD33=3.3%0.3 V, input pin : Normal , Drive=8mA )

(1/3)

Parameter Symbol Conditions MIN. MAX. Unit Note
AB_CSB[3:0] fall t200 — CS_ADV XTf-5 CS_ADV X Tf+5 ns
to AB_ADV fall
AB_CSB[3:0] t201 - (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns 1,2,
active width (at 1+TO+T1+RDT+1+T2) X +1+TO+T1+RDT+1+T2) 4,5
read) Tf-5 xTf+5
AB_CSBJ3:0] fall t202 - (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns
to AB_ADV rise 1) XTf-5 +1) X Tf+5
AB_ADV active t203 AB_ADV=Low (ADV_WIDTH+1) X Tf-5 (ADV_WIDTH+1) X Tf+5 ns
width
Lower ADD hold t204 — See Noteb See Noteb ns 1,6
time
(at AD-Mux read)
AB_ADV rise to t20s Falling edge TOXTf-5 TOXTf+5 ns 1
AB_RDB fall of AB_RDB
AB_RDB active t206 AB_RDB=Low (T1+RDT+1) X Tf-5 (T1+RDT+1) X Tf+5 ns 4,5
width
AB_RDB rise to to07 Rising edge of T2 XTf-5 T2XTf+5 ns 4,5
AB_CSBJ3:0] rise AB_RDB
AB_CSB[3:0] t208 — (CSint+1) X Tf-5 — ns 4,5
assert interval
time (at read)
Read data setup t209 Rising edge of | (RDT+1)XTf+ 8 — ns 4,5
time AB_RDB
Read data hold to10 Rising edge of | O — ns
time AB_RDB
Address to11 Falling edge (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns 1
determination to of AB_RDB 1+TO) X Tf-5 +1+T0) X Tf-5
AB_RDB fall
AB_CSB[3:0] fall to12 Falling edge (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns 1
to AB_RDB fall of AB_RDB 1+TO) X Tf-5 +1+T0) X Tf+5
AB_CSB[3:0] fall to13 - -5 5 ns
to lower ADD
output delay (at
AD-MUX)
AB_RDB rise to t214 — (T2+CSint+1) X Tf-5 — ns 4,5
ADD output
transition time
AB_CSB[3:0] to20 — (CLK_MODE=1 setting) (CLK_MODE-=1 setting) ns 3,7

active width (at
write)

(CS_ADV+ADV_WIDTH+
1+TO_W+T1_W+0.5+T2_
W)X Tf—5

(CLK_MODE=0 setting)
(CS_ADV+ADV_WIDTH+
1+T0 W+T1 W+1+T2 W
YXTf-5

(CS_ADV+ADV_WIDTH
+1+TO_W+T1 W+0.5+T
2 W)XTf+5

(CLK_MODE=0 setting)
(CS_ADV+ADV_WIDTH
+1+TO_W+T1_W+1+T2
_W)XTf+5

R19DS0010EJ1200 Rev.12.00

Jun 22, 2012

RENESANS

Page 59 of 86




EMMA Mobile EV2 Data Sheet 2.  ELECTRICAL SPECIFICATIONS
(2/3)
Parameter Symbol Conditions MIN. MAX. Unit | Note
AB_ADV rise to too1 Falling edge TO_WXTf-5 TO_ W XTf+5 ns
AB_WRSB fall of AB_WRB
AB_WRB active to22 AB_WRB=Lo (CLK_MODE=1 setting) (CLK_MODE=1 setting) ns 3,7
width w (TL_W+0.5)XTf-5 (T1L_W+0.5)XTf+5
(CLK_MODE=0 setting) (CLK_MODE=0 setting)
(T1_W+1)XTf-5 (TLWH1)XTf+5
AB_WRSB rise to to23 Rising edge of | T2_W XTf-5 T2_W XTf+5 ns
AB_CSBJ3:0] rise AB_WRB
AB_WRB rise to t224 Rising edge of | T2 _WXTf-5 T2 WXTf+5 ns
AB_AD[15:0] Hi- AB_WRB
Z transition
Address toos Falling edge (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns
determination to of AB_WRB 1+TO_W) X Tf-5 +1+T0_W) XTf+5
AB_WRSB fall
AB_CSBJ3:0] fall t226 Falling edge (CS_ADV+ADV_WIDTH+ (CS_ADV+ADV_WIDTH ns
to AB_WRB fall of AB_WRB 1+T0_W)XTf-5 +1+TO_W) X Tf+5
AB_CSB[3:0] too7 — (CLK_MODE=1 setting) — ns 4,5,
assert interval (CSint+1+0.5) X Tf - 5 7
time (at write)
(CLK_MODE=0 setting)
(CSint+1+1) XTf -5
AB_WRB to Data | tog - -5 5 ns
output start time
(at AD non Mux)
AB_ADV rise to t220 — TO_W XTf-5 TO_ W XTf+5 ns 8
AB_AD[15:0]
ADD-Data
transition
(at AD-Mux write)
AB_WRB rise to tos0 — (CLK_MODE=1 setting) — ns 7
ADD transition (T2_W+CSint+1+0.5) X Tf
time .5
(CLK_MODE=0 setting)
(T2_W+CSint+1+1) X Tf —
5
AB_WAIT rise to toa0 — (CLK_MODE=1 setting) — ns 7.9
T1 section end 1XTH+8
(CLK_MODE=0 setting)
2XTf+8
AB_WAIT fall to toa1 — — (CLK_MODE-=1 setting) ns 7
AB_RDB rise (2+RDT+1) X Tf+12
(CLK_MODE-=0 setting)
(3+RDT+1) X Tf+12
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(3/3)
Parameter Symbol Conditions MIN. MAX. Unit | Note
AB_WAIT rise to toa2 — (CLK_MODE=1 setting) — ns 7,
T1 W+1 section 1XTF+8 10
end
or (AB_WAIT rise )
to T1 W+05 (CLK_MODE=0 setting)

section end) 2XTf+8

AB_WAIT fall to
AB_WRSB rise

(CLK_MODE=1 setting) ns 7
2XTf+12

toa3 - -

(CLK_MODE=0 setting)
3XTf+12

Remark Tf=AB_CLK 2clocks (CLK_MODE=1 setting)
AB_CLK 1 clock (CLK_MODE=0 setting) AB_CLK is HFB domain clock.
Refer to SMU User's manual (R19UHO0037EJ) for a setting method of AB_CLK frequency.
ex) In case of PLL2=500MHz, a frequency of AB_CLK can be set as 125MHz by the following setting.
DMSRC_PLLSEL_NRM = 4 (CKMODE_PLLSEL register)
HFBDOMAIN_DIV_NRA = 3 (NORMALA_DIV register)
MODE_SEL =1 (CLK_MODE_SEL register)

TO, T1, T2, CSint : ABO_CSxWAITCTRL setting value

TO_W, T1 W, T2_W : ABO_CSXWAITCTRL_W setting value

RDT : ABO_CSxXREADCTRL setting value

CS_ADV, ADV_WIDTH : ABO_CSXCONTROL setting value
x:0-5

Note 1. Setting of TO operates as setting of "1" in case of "0" at the time of AD-MUX.

2. Setting of T1 operates as setting of "1" in case of "0".

3. Setting of T1_W operates as setting of "1" in case of "0".

4. It's necessary to make the total of the set value of RDT,T2,CSINT more than 1 at the time of CLK_MODE=1
setting.

5. It's necessary to make the total of the set value of RDT,T2,CSINT more than 2 at the time of CLK_MODE=0
setting.

6.1204 is in combination of AD_OE bit (ABO_CSxCONTROL) and CLK_MODE, and 4 ways of timing can be

established. (the following).
Lower ADD hold time (min)
CLK_MODE=0 CLK_MODE=1
AD_OE=0 -5 -5
AD_OE=1 (TO-1) X Tf-5 (T0-0.5) X Tf-5
Lower ADD hold time (max)
CLK_MODE=0 CLK_MODE=1
AD_OE=0 5 5
AD_OE=1 (TO-1) X Tf+5 (TO-0.5) X Tf+5

When it's CLK_MODE=0, T0=1 setting it changes into Hi-Z by the same timing as a fall of AB_RDB.

7. 1t's possible to set CLK_MODE at the AB_FLASHCLKCTRL register.
8. Only when setting of TO_W is 0 at the time of AD-Mux, refer to following Min,Max.
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t229 = Min : 0.5X Tf-5, Max : 0.5X Tf+5 (CLK_MODE=1 setting, AD-Mux, TO_W=0)

t229 = Min : 1 XTf-5, Max : 1XTf+5 (CLK_MODE=0 setting, AD-Mux, TO_W=0)
9. Condition to use WAIT function

Active AB_WAIT signal by the minimum time before the end of T1 section. Data latch will stop till
inactivating AB_WAIT.

In case of inactivating AB_WAIT signal by the minimum time before the end of T1 section, Wait function
will not work.

10. Condition to use WAIT function

Active AB_WAIT signal by the minimum time before the end of T1 section. Data latch will stop till
inactivating AB_WAIT.

In case of inactivating AB_WAIT signal by the minimum time before the end of T1 section, Wait function
will not work.

(At the time of CLK_MODE=1is “T1_W+0.5")
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Figure 2-5. Single Read Timing (AD-Mux)

tenn

AB_A[28:17] k ADD )(
212 too1 t208
AB_CSBJ[3 O]_\ l—\
\ / S
AB_BENJ[1:0] \ Valid / \
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t202
AB_ADV ~ e l \
t205 t206 t207
t203
P t209 R
AB_RDB \ ’ >
\ to1a
213 t204
—> <> —> (e t210
AB_AD[15:0] =—————(0 lower ADD[J ,‘ 1 0 DatalJ _‘[ \‘

Figure 2-6. Single Write Timing (AD-Mux)

t22s

AB_A[28:17] )( ADD )(
P t226
h t220 t227
AB_CSBJ[3:0] 3( 7Z 5‘
: \ i /A \
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t202
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to21 to22 t223
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Figure 2-7. Single Read Timing (AD non Mux)

tonn

AB APRS17] *

ADD )(
ta12
t2o1 t208
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Figure 2-8. Single Write Timing (AD non Mux)
P t22s =
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- t220 t227
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Figure 2-9. Single Read Timing (Wait)

T1 x Tf

t200
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. /
—»| (e f20

AB_AD[15:0] ( O DATAO )—

t2a0

\ 4

AB_RDB

S~

AB_WAIT t241
(High Active setting) 7
Figure 2-10. Single Write Timing (Wait)
(T1_W+1) x Tf(CLKMODE=0)
(T1_W+0.5)x Tf(CLKMODE=1)
AB_WRB \

AB_AD[15:0] 4<D IowerADDDX 0 DATAO )—

242

AB_WAIT / t243
(High Active setting) .
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254 IIC interface

Parameter Symbol Conditions Standard Fast ModeNote? Unit
ModeNetet
MIN. MAX. MIN. MAX.
IIC_SCL clock fc — 0 100 0 400 kHz
frequency
IIC bus free time ter Interval between stop and start 4.7 - 1.3 - US
conditions
IIC hold timeNoe2 the — 4.0 - 0.6 - HS
IIC hold time (SCL twe “Low” state 4.7 - 1.3 - US
clock) twh “Hi” state 4.0 - 0.6 - US
IIC setup time tsu Start condition 4.7 - 0.6 - US
Restart condition
IIC data setup time tsuz — 250 - 10QNote s - ns
IIC rise time tr SDA and SCL signals - - - 300Nt [ ns
IIC fall time te SDA and SCL signals - - - 3004 [ ns
IIC setup time tsus Stop condition 4.0 - 0.6 - US
IIC data hold time te Clock fall output 5.0 - — - US
Clock fall input 0 3.45 Qnotes 0.9Note6 | 45
Capacitance load of Co — - 400 - 400 pF

each IIC bus line

Notes 1. Select the standard mode or fast mode by using the SMCO bit of the 1ICO clock select register (IICCLO).
2. At the start condition, the first clock pulse is generated after the hold time.

3. The fast mode I>C bus can be used in the standard-mode 1°C bus system. In this case, set the fast mode 1’C
bus so that it meets the following conditions.

o If the system does not extend the 1IC_SCL signal’s low state hold time: tsu2 > 250 ns

4. Do not input noise exceeding the hysteresis width of the 1.8 V system 10 Schmitt buffer during a rise or fall
time.

5. The system requires a minimum of 300 ns hold time internally for the SDA signal (at Vit (MIN.) [0.7 Vbp2] of
IIC_SCL signal) in order to occupy the undefined area at the falling edge of IIC_SCL.

6. If the system does not extend the 1IC_SCL signal low hold time (twt), only the maximum data hold time (t+2)
needs to be satisfied.
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11C Bus Interface Timing

Figure 2-11.
twe
\
IIC_SCL
o] thir

Stop condition

Start condition

IIC_SCL

IIC_SDA /

Ml A

X __

tH2 tSUZ

Restart condition /

Stop condition
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255 Unified Serial Interface

(1) Audio/Voice interface
(a) Slave mode

(VDD33=3.3%0.3 V, input pin : schmitt , Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USIx_CLK cycle time tc - 50 — — ns
USIx_DI, USIx_CS setup time tsu Rise or fall of USI_xCLK 20 — — ns
USIx_DI, USIx_CS hold time th Rise or fall of USI_xCLK 20 - — ns
USIx_DO output delay time to Rise or fall of USI_xCLK 0 — 20 ns

Remark Time from the valid edge
x=0-5

Figure 2-12. Audio/Voice Interface Timing (Slave Mode)

. tc

USIx_CLK (input)

L tsu | tH _
USIx_DI (input)
USIx_CS (input)
to
USIx_DO(output) X X
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(b) Master mode

(VDD33=3.3%+0.3 V, input pin : schmitt , Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USIx_CLK cycle time tc - 50 — — ns
USIx_DI setup time tsu - 20 — — ns
USIx_DI hold time tH - 20 — — ns
USIx_DO, USIx_CS output delay time to - -5 — 20 ns

Remark Time from the valid edge
Xx=0-5

Figure 2-13.

Audio/Voice Interface Timing (Master Mode)

USIx_CLK(output) 7

tsu

tH

y

USIx_DI (input)

to

USIx_DO (output)
USIx_CS(output)
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(2) SPI interface

(a) Master mode

(VDD33=3.3%0.3 V, input pin : Normal , Drive=4mA (USI0, USI1) 6mA (USI2))

Parameter Symbol Conditions MIN. TYP. MAX. Unit

<USIO-1, 3-5> x=0-1, 3-5

USIx_CLK output cycle tc — 33 — — ns

USIx_DI setup time tsuo Rise or fall of 12 — — ns
USI_XCLK

USIx_DI hold time tHo Rise or fall of 0 — — ns
USI_xCLK

USIx_DO, USIx_CS output delay time too Rise or fall of 0 — 12 ns
USI_XCLK

<USI2> x=2

USIx_CLK output cycle tc — 16.6 — — ns

USIx_DI setup time tsuo Rise or fall of 8 — — ns
USI_XCLK

USIx_DI hold time tHo Rise or fall of 0 — — ns
USI_xCLK

USIx_DO, USIx_CS output delay time too Rise or fall of 0 — 6 ns
USI_xCLK

Figure 2-14. SPI Interface Timing (Master Mode)

USIx_CLK (output) /—\—/—\_

‘ tsu tH

USIx_DlI (input)

too

USIx_DO (output)

USIx_CS (output)

Notes 1. USIx_CLK can output reverse by register setting.
2. USIx_CLK doesn't output USIx_CLK inactive period (It'll be inactive level fixing.)

3. When the read latency of the connection device is long, it's an input/output phase switch function of DI/DO
(rising/falling of SCLK) and is applicable.
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(b) Slave mode

(VDD33=3.3%+0.3 V, input pin : Normal , Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USIx_CLK input cycle tc - 50 — — ns
USIx_DI, USIx_CS setup time tsu Rise or fall of USI_xCLK 5 — — ns
USIx_DI, USIx_CS hold time tH Rise or fall of USI_xCLK 15 — — ns
USIx_DO delay time too Rise or fall of USI_xCLK 3 — 20 ns

Remark Time from the valid edge
x=0-5

Figure 2-15. SPI Interface Timing (Slave Mode)

tc

USIx_CLK (input)

tsu

USIx_DI (input)
USIx_CS (input)

USIx_DO (output)

too
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2.5.6 SDIO interface

SDI01, 2 is MMC non-correspondence.

(VDD33=3.3+£0.3 V, input pin : Schmitt, Drive=8mA, outside loop, CMD and Data is pull-up.)

Parameter Symbol Conditions SDO (SDIA), SD1 (SDIB), SD2 (SDIC)

MIN. TYP. MAX. Unit
Clock cycle Teye - 19.2 - - ns
Output clock high-level width Thweko @52MHz 8.1 9.6 11.1 ns
Output clock low-level width Tiwcko @52MHz 8.1 9.6 111 ns
Output delay Tod SDIO 3 - 14 ns
Output delay Tod SDI1, SDI2 2 - 14 ns
Input clock high-level width Thweki - 7.6 9.6 11.6 ns
Input clock low-level width T weki - 7.6 9.6 11.6 ns
Input clock delay time Tdcki - 0 - 10 ns
Setup time Tiscki - 2 - - ns
Hold time Tihcki - 1 - - ns

Figure 2-16. SDIO Interface Timing

SDIx_CKO (output) -l !

Tod(MIN
High-speed mode Od(—L

SDIx_DATAn (output)
SDIx_CMD  (output)

Normal mode

SDIx_DATAn (output)
SDIx_CMD  (output)

Tcyc
Thwcko Tlwcko
Tod(MAX
Tod(MIN) Tod(MAX
P Teyc -~
Thwek | Thweki Tdeki )| e

SDIx_CKI  (input)

S A W U

Tiscki_ [Tihcki|

SDIx_DATAn (input)
SDIx_CMD  (input)

Remark x=0to 2

n=0to 7 (SDIO)

0 to 3 (SDI1, SDI2)
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257 Camera interface

(VDD33=3.3%0.3 V, input pin : Normal )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CAM_CLKI input cycle tc — 10 — — ns
CAM_CLKI high-level width twh — 4 — — ns
CAM_CLKI low-level width twe — 4 — — ns
CAM_YUV[7:0], CAM_HS, CAM_VS tsuo DET =0 5 — — ns
setup time
CAM_YUV[7:0], CAM_HS, CAM_VS tro DET =0 0 — — ns
hold time
CAM_YUV[7:0], CAM_HS, CAM_VS tsu DET=1 5 — — ns
setup time
CAM_YUV[7:0], CAM_HS, CAM_VS tht DET=1 0 — — ns
hold time
Figure 2-17. Camera Interface Timing
- tC -
_ twH -~ twr
CAM_CLKI (input) _/ / \
tsuo tHo |
DET=0
CAM_YUV[7:0] (input)
CAM_HS, CAM_VS (input)
tsur tH |
DET=1
CAM_YUV[7:0] (input)
CAM_HS, CAM_VS (input)
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2.5.8 LCD interface

(1) LCD interface
(VDD33=3.3%+0.3 V, input pin : Normal , Drive=8mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD3_PXCLK output cycle tc — 10 — — ns
LCD3_PXCLK high-level width twh — 4 — — ns
LCD3_PXCLK low-level width twe — 4 — — ns
LCD3_R/G/BJ[7:0], LCD3_HS, to1 LCD3_R/G/BJ[7:0] 1 — 6 ns
;rCT:]ES_VS and LCD3_DE data delay tor LCD3_HS, LCD3_VS, 1 — ns

LCD3_DE

Remark The setting of the rise and fall timing for LCD3_PXCLK is based on the valid edge set by the CLKPOL value in
the LCD control register (rising: CLKPOL = 0, falling: CLKPOL = 1).

Figure 2-18. LCD Interface Timing

tc

twH twi

LCD3_PXCLK 7
LCD3 R[7:0]

LCD3_G[7:0]

LCD3_B[7:0]

LCD3_DE

LCD3_HS

LCD3_VS

><

><
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(2) YUV interface

(VDD33=3.3%+0.3 V, input pin : Normal , Drive=8mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
YUV3_PXCLK output cycle tc 10 — — ns
YUV3_PXCLK high-level width twh — 4 — — ns
YUV3_PXCLK low-level width twe 4 — — ns
YUV3_DATA[15:0], YUV3_HS, tos YUV3_DATA[15:0] 1 — 6 ns
YUV3_VS, YUV3_DE data delay time tor YUV3_HS, YUV3_VS, 1 — 6 ns

YUV3_DE

Remark The setting of the rise and fall timing for YUV3_PXCLK is based on the valid edge set by the CLKPOL value in
the LCD control register (rising: CLKPOL = 0, falling: CLKPOL = 1).

Figure 2-19. YUV Interface Timing

tc

twi

YUV3_PXCLK 7

YUV3_DATA[15:0] ><
YUV3_DE
YUV3_HS
YUV3_VS

><
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2.5.9 USB interface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USB_CLK cycle (24MHZ) TcchCLK24 - - 24 - MHz

Note =500 ppm (£ 100ppm recommendation)

Refer to USB Specification Revision2.0 about AC and DC characteristics in a USB port.
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2.5.10 Digital terrestrial TV interface

(VDD33=3.3x0.3 V, input pin : schmitt , Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
DTV_BCLK input cycle tc — 25 — — ns
DTV_BCLK high-level width twh — 10 — — ns
DTV_BCLK low-level width twe — 10 — — ns
DTV_DATA, DTV_PSYNC, tsu (ag) — 6 — — ns
DTV_VALID setup time Note
DTV_DATA, DTV_PSYNC, tH (aB) — 6 — — ns
DTV_VALID hold time Mot
DTV_DATA, DTV_PSYNC, tsu usiz) — 8 — — ns
DTV_VALID setup time Note
DTV_DATA, DTV_PSYNC, tH usiz) — 8 — — ns
DTV_VALID hold time Mot

Note (AB): AB_AD9, AB_AD10, AB_AD11, and AB_AD12 terminal used.
(USI2) : USI2_DI, USI2_DO, and USI2_CS terminal used.

Figure 2-20. DTV Interface Timing

tc

) twH

twi

DTV_BCLK (input)

/

P tsu St
DTV_DATA (input)
DTV_PSYNC (input)
DTV_VALID (input)
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2.5.11 ITU-R BT.656 interface

(VDD33=3.3%0.3 V, input pin : Normal (only clock is Schmitt) , Drive=8mA

Parameter Symbol Conditions MIN. TYP. MAX. Unit
NTSC_CLK input cycle tc — — 37Noe — ns
N_TSC_CLK high-level tww . 13 . . ns
width
NTSC_CLK low-level twe

. - — 13 — - ns
width
NTSC_CLK rise time tr — — — ns
NTSC_CLK fall time te — — — 5 ns
NTSC_DATA output to Rising edge of NTSC_CLK 4 . 18 ns
delay time
Note NTSC_CLK =27 MHz
Figure 2-21. NTSC Interface Timing
le te -
_ twH J L twe -~ R tr

NTSC_CLK (A7)

\ 4

NTS_DATA[7:0] (HiH) X
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2.5.12 CF card interface (PIO mode)

(VDD33=3.3x0.3 V, input pin : schmitt , Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CF_CLK frequency - — — — 100 MHz
CF CLK cycle - — 10 — — ns
Until CF_CSO0#, CF_CS1# becomes t1 — — — 11 ns
active
Until CF_CS0#, CF_CS1# becomes t2 — — — 11 ns
inactive.
The delay until CF_A2-0 becomes t3 — — — 12 ns
effective
The delay until CF_A2-0 becomes t4 — — — 12 ns
invalid
Until CF_OE#, CF_WE# becomes t5 — — — 12 ns
active
Until CF_OE#, CF_WE# becomes t6 — — — 12 ns
inactive.
Data setup time t7s — — — ns
Data hold time t7h — 0 — — ns
The delay until data becomes effective t8 — — — 11 ns
The delay until data becomes invalid t9 — — — 11 ns
CF_WAIT# setup time t10s — — — ns
CF_WAIT# hold time t10h — 0 — — ns

Figure 2-22. CF card Interface Timing (P1O mode)

CF_CLK (Internal)

CF_CSO0#, CF_CS1# :q«tl

L L L L L L

t2_>|:

CF_A2-0 X

CF_OE#/ICF_WE#

t5->|<—

t6—>|<—

t4—p> <—

CF-D15-0 (input)

X VALIDX

t7s —>
tTh—p i
CF-D15-0 (output) 3 VALID 3
18— € 9 > <
CF_WAIT#
t10s =P <
t1Ioh— &
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2.5.13 SD card interface

(VDD33=3.3%0.3 V, input pin : schmitt, Drive=8mA, outside loop, CMD and Data is pull-up )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Clock cycle Tcyc — 20 — — ns
Output clock high-level width Thwcko @50MHz 8.5 10 115 ns
Output clock low-level width Tlwcko @50MHz 8.5 10 115 ns
Output delay Tod — -3 — 2 ns
Input clock high-level width Thwecki @50MHz 8 — 11 ns
Input clock low-level width Tlwcki @50MHz 8 — 11 ns
Input clock delay time Tdcki — 0 — 6 ns
Setup time Tiscki — 2 — — ns
Hold time Tihcki — 1 — — ns

Figure 2-23.  SD card Interface Timing

Tcyc

< >

Thwcko Tiwcko

SD_CKO  (output)

S

Tod(MIN) | Tod(MAX)

SD_DATAn (output)
SD_CMD (output)

Teyc

< >

__ Thwck ‘L Tlwcki _

SD_CKI ] l_\_/_\_;l__\_

Tdcki
— >

Tiscki [Tihcki
SD_DATAn (input)
SD_CMD (input)
Remark n=0to 3
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2.5.14 SDRAM Interface

(1) DDR2-533

Parameter Symbol Conditions MIN. TYP. MAX. Unit
DDR_CK, DDR_CKB cycle time tek — 3.75 — 8 ns
DDR_CK, DDR_CKB high level width tekn — 0.45 — 0.55 tex
DDR_CK, DDR_CKB low level width tekL — 0.45 — 0.55 tek
Address/Command terminal delay time tckso Notel -1 — 1 ns
DDR_DQx, DDR_DMy output valid time tbosbo From - — 0.25t - ns
Note2 DDR_DQSy 0.5
hIIDOItDezI):Q_DQx, DDR_DMy output skew time tbosqo — — — 0.35 ns
DDR_DQSy output delay time tboss — -0.20 — 0.20 tek
DDR_DQx hold time "2 toH - 1.27 — — ns
DDR_DQx input skew time toosal From — — 0.32 ns

DDR_DQSy

DDR_DQSy input access time tbosck From CK — — 1 ns

Remark x=0t031,y=0t0o 3
Register setting can adjust the delay time to DDR_CK/DDR_CKB, DQ/DM output, DQS output and DQS input.

Note 1 : DDR_A[14:0], DDR_BA[2:0], DDR_CSBJ1:0], DDR_CKE[1:0], DDR_RASB, DDR_CASB, DDR_WEB
2 : The specification during a signal in the following each group.
1) DDR_DMIJ[0], DDR_DQI7:0]
2) DDR_DM[1], DDR_DQJ15:8]
3) DDR_DM[2], DDR_DQ[23:16]
4) DDR_DM[3], DDR_DQ[31:24]
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Figure 2-24. DDRZ2 Output Timing

DDR_CK
DDR_CKB

DDR_RASB
DDR_CASB
DDR_WEB
DDR_A[14:0]
DDR_BA[3:0]
DDR_CKE[1:0]
DDR_CSB[1:0]

DDR_DQS[3:0]
DDR_DQSB[3:0]

DDR_DQ[31:0]
DDR_DM[3:0]

<> tDQsQo

Figure 2-25. DDR2 Input Timing

DDR_CK

DDR_CKB

DDR_DQSJ[3:0]
DDR_DQSB[3:0]

toQsQl —

DDR_DQ[31:0]
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(2) LPDDR-400

Parameter Symbol Conditions MIN. TYP. MAX. Unit
DDR_CK, DDR_CKB cycle time tek — 5 100 ns
DDR_CK, DDR_CKB high level width tekn — 0.45 — 0.55 tek
DDR_CK, DDR_CKB low level width tekL — 0.45 0.55 tek
Address/command terminal delay time From
Notel teksq DDR CK -0.8 0.8 ns
DDR_DQx, DDR_DMy output valid time From 0.25t¢-
Note2 tbgspbo - ns

DDR_DQSy 0.6

DDR_DQx, DDR_DMy output skew time

Note2 tbosqo — — — 0.8 ns
DDR_DQSy output delay time tboss — 0.8 1.2 tek
DDR_DQSy input delay time tbosck DDFIgm(]ZK 2.0 — 5.2 ns
DDR_DQx input skew time toosal DD;rODmQSy — 0.5 ns
. Note2 From — —
DDR_DQx hold time toH DDR_DQSy 1.7 ns

Remark x=0t031,y=0t0o 3

Register setting can adjust the delay time to DDR_CK/DDR_CKB, DQ/DM output, DQS output and DQS input.
The specification after a delayed adjustment is prescribed.

Note 1 : DDR_A[14:0], DDR_BA[2:0], DDR_CSBJ[1:0], DDR_CKE[1:0], DDR_RASB, DDR_CASB, DDR_WEB
2 : The specification during a signal in the following each group.
1) DDR_DMI[0], DDR_DQ[7:0]
2) DDR_DM[1], DDR_DQ[15:8]
3) DDR_DM[2], DDR_DQ[23:16]
4) DDR_DM[3], DDR_DQ[31:24]
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DDR_CK
DDR_CKB
DDR_RASB
DDR_CASB
DDR_WEB
DDR_A[14:0]
DDR_BA[3:0]
DDR_CKE[1:0]
DDR_CSB[1:0]

DDR_DQS[3:0]

DDR_DQ[31:0]
DDR_DM[3:0]

DDR_CK

DDR_CKB

DDR_DQSJ[3:0]

DDR_DQ[31:0]

Figure 2-26.

LP-DDR Output Timing

Valid Valid Valid Valid
B togss -~
tbQsDQ [«—-{<—» tbQsDQ
DO >
—» |« tbesQo
Figure 2-27. LP-DDR Input Timing

tbQsQl —»

toQsqi
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2.5.15 PWM Interface

(VDD33=3.3=x0.3 V,input pin : normal, Drive=4mA )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output cycle tHO1 — 50 — 1000 ns
High level width tHO2 — 25 — 500 ns
Low level width tHO3 — 25 — 500 ns

Figure 2-28.

PWMO, PWM1

tHO1

tH02 |

tHO3

50% ]

50%

50% —

o\

PWM Interface Timing (Transmission)
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3. PACKAGE DRAWING
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(A change part from the old revision is “*” marked in the page left
end.)

Provisional 6th

August 4, 2010

Order Information added.
2.5.14(2) LP-DDR SDRAM Interface specification added.
Incremental update from comments to the provisional 5th.

(A change part from the old revision is “*” marked in the page left
end.)

Provisional 7th

August 6, 2010

2.5.15 PWM Interface Specification added.
Incremental update from comments to the provisional 6th.

(A change part from provisional 4th is “*” marked in the page left
end.)

3.0 August 23, 2010 — Regular version issue
4.0 September 30, 2010 — ARM logo added. (Face page)
Incremental update from comments to the provisional 3.0.
(A change part from 3.0 is “%” marked in the page left end.)
5.0 February 10, 2011 — Order Information changed.
AC Characteristics changed. (IIC, SDIO, SDC, SDRAM)
Incremental update from comments to the provisional 4.0.
(A change part from 4.0 is “%” marked in the page left end.)
6.0 April 15, 2011 — AC Characteristics changed.

(Asynchronous bus, SDRAM Interface)
Incremental update from comments to the provisional 5.0.
(A change part from 5.0 is “%” marked in the page left end.)
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of products and ] You are fully r for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality”, and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.
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IS

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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