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5 Pin Configuration and Functions
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I/O Type Descriptions

1/10 TYPE DESCRIPTION
PWR Power
GND Ground
LVDS_25_NI LVDS 2.5-V negative input
LVDS_25_PI LVDS 2.5-V positive input
LVDS_25_NO LVDS 2.5-V negative output
LVDS 25 PO LVDS 2.5-V positive output
LVCMOS25 | LVCMOS 2.5-V input
LVCMOS25_0 LVCMOS 2.5-V output
LVCMOS25 B LVCMOQOS 2.5-V bidirectional
LVCMOS33_| LVCMOS 3.3-V input
LVCMOS33_0 LVCMOS 3.3-V output
LVCMOS33_B LVCMOQOS 3.3-V bidirectional
LVDCI_33 O Low-voltage digitally controlled impedance 3.3-V output
NC No connection
Pin Functions
[PALY ACTIVE

NAME o 1/0 TYPE (HI OR LO) CLOCK SYSTEM DESCRIPTION
CTRL_RSTZ F9 LVCMOS25_| Lo=0 - DLPC910 Reset.
DDC_IIC_ADDR_SEL AAL0 LVCMOS33_| Hi=1 : Dﬁ?&%ﬁﬂ'ﬁ‘éﬁﬂ;’:’fg{:&i l"su:”_zfﬁ“
= - - DLPCS1l Slae 10 ok Reures o
DDC_IC_SDA AA8 LVCMOS33_B - DDC_IIC_SCL D"Zﬁ?:g];'al‘figcpﬁﬁfb ng‘;'lgef an
CLKIN_R E10 LVCMOS25_| - Reference clock 50-MHz Reference Clock
RESET_ADDRO AD18 LVDCI_33_0 Hi - Connect to DMD RESET_ADDRO
RESET_ADDR1 AC18 LVDCI_33_0 Hi - Connect to DMD RESET_ADDR1
RESET_ADDR2 AC17 LVDCI_33_0 Hi - Connect to DMD RESET_ADDR2
RESET_ADDR3 AC16 LVDCI_33_0O Hi - Connect to DMD RESET_ADDR3
RESET_MODEO AC13 LVDCI_33_0 Hi - Connect to DMD RESET_MODEQ
RESET_MODE1 AD13 LVDCI_33_0 Hi - Connect to DMD RESET_MODE1
RESET_SELO AD15 LVDCI_33_0O Hi - Connect to DMD RESET_SELO
RESET_SEL1 AC14 LVDCI_33_0 Hi - Connect to DMD RESET_SEL1
RESET_STROBE AD10 LVDCI_33_0 Hi - Connect to DMD RESET_STROBE
RESET_OEZ AD14 LVDCI_33_0 Lo - Connect to DMD RESET_OEZ
RESET_IRQZ AD8 LVCMOS33._| Lo - Connect to DMD RESET_IRQZ
RESET_RSTZ AB10 LVDCI_33_0 Lo - Connect to DMD RESETZ
SCPCLK AC7 LVDCI_33_0 - - Connect to DMD SCP_CLK
SCPDI AC8 LVCMOS33._| - SCPCLK Connect to DMD SCP_DO
SCPDO AC9 LVDCI_33_0 - SCPCLK Connect to DMD SCP_DI
DMD_SCPENZ AB9 LVDCI_33_0O Lo SCPCLK Connect to DMD SCP_ENZ
DMD_TYPE_0 Gl1 LVCMOS25_0 Hi - Attached DMD Type bit 0
DMD_TYPE_1 G12 LVCMOS25_0 Hi - Attached DMD Type bit 1
DMD_TYPE_2 H11 LVCMOS25_0 Hi - Attached DMD Type bit 2
DMD_TYPE_3 H12 LVCMOS25_0 Hi - Attached DMD Type bit 3
BLKAD_0 E12 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Address bit 0
BLKAD_1 D13 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Address bit 1
BLKAD_2 E13 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Address bit 2
BLKAD_3 F13 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Address bit 3
BLKMD_0 H13 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Mode Bit 0
BLKMD_1 H14 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Block Mode Bit 1
ROWAD_0 D14 LVCMOS25_| Hi - DMD Row Address bit 0
ROWAD_1 D15 LVCMOS25_| Hi - DMD Row Address bit 1
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Pin Functions (continued)
PIN ACTIVE
AVE o, 1/0 TYPE (HI OR LO) CLOCK SYSTEM DESCRIPTION

ROWAD_2 E15 LVCMOS25_| Hi - DMD Row Address bit 2
ROWAD_3 F14 LVCMOS25_| Hi - DMD Row Address bit 3
ROWAD_4 G14 LVCMOS25_| Hi - DMD Row Address bit 4
ROWAD_5 E16 LVCMOS25_| Hi - DMD Row Address bit 5
ROWAD_6 F15 LVCMOS25_| Hi - DMD Row Address bit 6
ROWAD_7 G15 LVCMOS25_| Hi - DMD Row Address bit 7
ROWAD_8 E17 LVCMOS25_| Hi - DMD Row Address bit 8
ROWAD_9 F17 LVCMOS25_| Hi - DMD Row Address bit 9
ROWAD_10 G16 LVCMOS25_| Hi - DMD Row Address bit 10
ROWMD_0 H17 LVCMOS25_| Hi - DMD Row Mode bit 0
ROWMD_1 H16 LVCMOS25_| Hi - DMD Row Mode bit 1
DDC_DCLK_A_DPN B21 LVDS_25_NI - - Input Bus A CIock._lO(_)-Q internal LVDS
DDC_DCLK_A_DPP c21 LVDS_25_PI - - termination.
DDC_DCLK_B_DPN A7 LVDS_25_NI - - Input Bus B CIock._lOQ-Q internal LVDS
DDC_DCLK_B_DPP B7 LVDS_25_PI - - termination.
DDC_DCLK_C_DPN K20 LVDS_25_NI - - Input Bus C CIock._lOQ-Q internal LVDS
DDC_DCLK_C_DPP K21 LVDS_25_PI - - termination.
DDC_DCLK_D_DPN L5 LVDS_25_NI - - Input Bus D CIock._lO(_)-Q internal LVDS
DDC_DCLK_D_DPP K5 LVDS_25_PI - - termination.
DDC_DCLKOUT_A_DPN N1 LVDS_25_NO - -

Output Bus A Clock to DMD.
DDC_DCLKOUT_A_DPP M1 LVDS_25_PO - -
DDC_DCLKOUT_B_DPN Y5 LVDS_25_NO - -

Output Bus B Clock to DMD.
DDC_DCLKOUT_B_DPP Y6 LVDS_25_PO - -
DDC_DCLKOUT_C_DPN AA22 LVDS_25_NO - -
DDC_DCLKOUT_C_DPP AB22 LVDS_25_PO - - Qutput Bus C Clock to DVD.
DDC_DCLKOUT_D_DPN M26 LVDS_25_NO - -

Output Bus D Clock to DMD.
DDC_DCLKOUT_D_DPP M25 LVDS_25_PO - -
DDC_DIN_AO_DPN Al5 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 0.
DDC_DIN_AO_DPP Al4 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A1_DPN B14 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 1.
DDC_DIN_Al_DPP c14 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A2_DPN B16 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 2.
DDC_DIN_A2_DPP B15 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A3_DPN c16 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 3.
DDC_DIN_A3_DPP D16 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A4_DPN A17 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 4.
DDC_DIN_A4_DPP B17 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A5_DPN c17 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 5.
DDC_DIN_A5_DPP D18 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A6_DPN A19 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 6.
DDC_DIN_A6_DPP Al8 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A7_DPN cis LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 7.
DDC_DIN_A7_DPP B19 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A8_DPN D19 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 8.
DDC_DIN_A8_DPP c19 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A9_DPN B20 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 9.
DDC_DIN_A9_DPP A20 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A10_DPN A22 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 10,
DDC_DIN_A10_DPP B22 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A11_DPN A24 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 11.
DDC_DIN_A11_DPP A23 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A12_DPN c23 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 12,
DDC_DIN_A12_DPP B24 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A13_DPN c24 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 13,
DDC_DIN_A13_DPP D24 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
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Pin Functions (continued)

PIN

ACTIVE
1/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)
DDC_DIN_A14_DPN A25 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 14.
DDC_DIN_A14_DPP B25 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_A15_DPN C26 LVDS_25_NI - DDC_DCLK_A Input Bus A Data bit 15.
DDC_DIN_A15_DPP B26 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DDC_DIN_BO_DPN Al12 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 0.
DDC_DIN_BO_DPP A13 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B1_DPN B12 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 1.
DDC_DIN_B1_DPP Cc13 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B2_DPN D10 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 2.
DDC_DIN_B2_DPP D11 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B3_DPN Cc12 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 3.
DDC_DIN_B3_DPP Cc11 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B4_DPN A10 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 4.
DDC_DIN_B4_DPP B11 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B5_DPN D9 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 5.
DDC_DIN_B5_DPP c9 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B6_DPN B10 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 6.
DDC_DIN_B6_DPP B9 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B7_DPN A8 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 7.
DDC_DIN_B7_DPP A9 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B8_DPN D6 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 8.
DDC_DIN_B8_DPP D5 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B9_DPN c7 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 9.
DDC_DIN_B9_DPP Cc6 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B10_DPN B6 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 10.
DDC_DIN_B10_DPP B5 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B11_DPN D4 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 11.
DDC_DIN_B11_DPP D3 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B12_DPN B4 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 12.
DDC_DIN_B12_DPP Cc4 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B13_DPN C3 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 13.
DDC_DIN_B13_DPP c2 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B14_DPN A3 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 14.
DDC_DIN_B14_DPP A2 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_B15_DPN B2 LVDS_25_NI - DDC_DCLK_B Input Bus B Data bit 15.
DDC_DIN_B15_DPP Bl LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DDC_DIN_CO_DPN E20 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 0.
DDC_DIN_CO_DPP E21 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C1_DPN F20 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 1.
DDC_DIN_C1_DPP G20 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C2_DPN H19 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 2.
DDC_DIN_C2_DPP J19 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C3_DPN E23 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 3.
DDC_DIN_C3_DPP E22 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C4_DPN F23 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 4.
DDC_DIN_C4_DPP F22 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C5_DPN G22 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 5.
DDC_DIN_C5_DPP G21 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C6_DPN J20 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 6.
DDC_DIN_C6_DPP J21 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C7_DPN H22 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 7.
DDC_DIN_C7_DPP H21 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C8_DPN J23 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 8.
DDC_DIN_C8_DPP H23 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
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Pin Functions (continued)
P ACTIVE
/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)

DDC_DIN_C9_DPN K22 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 9.
DDC_DIN_C9_DPP K23 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C10_DPN M19 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 10.
DDC_DIN_C10_DPP M20 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C11_DPN M21 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 11.
DDC_DIN_C11_DPP M22 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C12_DPN N19 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 12.
DDC_DIN_C12_DPP P19 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C13_DPN N21 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 13.
DDC_DIN_C13_DPP N22 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C14_DPN P20 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 14.
DDC_DIN_C14_DPP P21 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_C15_DPN N23 LVDS_25_NI - DDC_DCLK_C Input Bus C Data bit 15.
DDC_DIN_C15_DPP P23 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DDC_DIN_DO_DPN 3 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 0.
DDC_DIN_DO_DPP R3 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D1_DPN RS LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 1.
DDC_DIN_D1_DPP R6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D2_DPN R7 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 2.
DDC_DIN_D2_DPP P6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D3_DPN N3 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 3.
DDC_DIN_D3_DPP P3 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D4_DPN P4 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 4.
DDC_DIN_D4_DPP P5 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D5_DPN N6 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 5.
DDC_DIN_D5_DPP N7 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D6_DPN N4 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 6.
DDC_DIN_D6_DPP M4 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D7_DPN M7 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 7.
DDC_DIN_D7_DPP L7 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D8_DPN K7 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 8.
DDC_DIN_D8_DPP K6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D9_DPN Ja4 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 9.
DDC_DIN_D9_DPP J5 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D10_DPN H7 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 10.
DDC_DIN_D10_DPP J6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D11_DPN G4 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 11.
DDC_DIN_D11_DPP Ha LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D12_DPN G5 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 12.
DDC_DIN_D12_DPP H6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D13_DPN G7 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 13.
DDC_DIN_D13_DPP G6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D14_DPN F4 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 14.
DDC_DIN_D14_DPP F5 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DIN_D15_DPN E5 LVDS_25_NI - DDC_DCLK_D Input Bus D Data bit 15.
DDC_DIN_D15_DPP E6 LVDS_25_PI - DDC_DCLK_D 100-Q internal LVDS termination.
DDC_DOUT_AO_DPN AE2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 0 to DMD.
DDC_DOUT_A0_DPP AF2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_AL_DPN AD1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 1 to DMD.
DDC_DOUT_AL_DPP AE1 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A2_DPN AC1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 2 to DMD.
DDC_DOUT_A2_DPP AC2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A3_DPN ABL LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 3 to DMD.
DDC_DOUT_A3_DPP AB2 LVDS_25_PO - DDC_DCLKOUT_A
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Pin Functions (continued)

PIN

ACTIVE
1/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)

DDC_DOUT_A4_DPN Y2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 4 to DMD.
DDC_DOUT_A4_DPP AA2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A5_DPN w1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 5 to DMD.
DDC_DOUT_A5_DPP Y1 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A6_DPN V1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 6 to DMD.
DDC_DOUT_A6_DPP V2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A7_DPN U1l LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 7 to DMD.
DDC_DOUT_A7_DPP u2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A8_DPN R2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 8 to DMD.
DDC_DOUT_A8_DPP T2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A9_DPN N2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 9 to DMD.
DDC_DOUT_A9_DPP M2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A10_DPN K1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 10 to DMD.
DDC_DOUT_A10_DPP L2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A11_DPN K2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 11 to DMD.
DDC_DOUT_A11_DPP K3 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A12_DPN J3 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 12 to DMD.
DDC_DOUT_A12_DPP H3 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A13_DPN H2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 13 to DMD.
DDC_DOUT_A13_DPP Ji LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A14_DPN H1 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 14 to DMD.
DDC_DOUT_A14_DPP G1 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_A15_DPN G2 LVDS_25_NO - DDC_DCLKOUT_A

Output Bus A Data bit 15 to DMD.
DDC_DOUT_A15_DPP F2 LVDS_25_PO - DDC_DCLKOUT_A
DDC_DOUT_BO_DPN AE5 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 0 to DMD.
DDC_DOUT_BO_DPP AE6 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B1_DPN AD3 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 1 to DMD.
DDC_DOUT_B1_DPP AD4 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B2_DPN AD5 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 2 to DMD.
DDC_DOUT_B2_DPP AD6 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B3_DPN AC3 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 3 to DMD.
DDC_DOUT_B3_DPP AC4 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B4_DPN AB5 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 4 to DMD.
DDC_DOUT_B4_DPP AB6 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B5_DPN AB7 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 5 to DMD.
DDC_DOUT_B5_DPP AC6 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B6_DPN AA5 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 6 to DMD.
DDC_DOUT_B6_DPP AA4 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B7_DPN AA7 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 7 to DMD.
DDC_DOUT_B7_DPP Y7 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B8_DPN Y3 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 8 to DMD.
DDC_DOUT_B8_DPP w3 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B9_DPN w4 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 9 to DMD.
DDC_DOUT_B9_DPP \Z) LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B10_DPN w6 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 10 to DMD.
DDC_DOUT_B10_DPP W5 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B11_DPN V7 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 11 to DMD.
DDC_DOUT_B11_DPP V6 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B12_DPN U4 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 12 to DMD.
DDC_DOUT_B12_DPP V3 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B13_DPN T4 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 13 to DMD.
DDC_DOUT_B13_DPP T5 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_B14_DPN u6 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 14 to DMD.
DDC_DOUT_B14_DPP us LVDS_25_PO - DDC_DCLKOUT_B
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PIN ACTIVE
1/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)

DDC_DOUT_B15_DPN u7 LVDS_25_NO - DDC_DCLKOUT_B

Output Bus B Data bit 15 to DMD.
DDC_DOUT_B15_DPP T7 LVDS_25_PO - DDC_DCLKOUT_B
DDC_DOUT_CO_DPN T22 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 0 to DMD.
DDC_DOUT_CO_DPP T23 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C1_DPN R20 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 1 to DMD.
DDC_DOUT_C1_DPP R21 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C2_DPN T19 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 2 to DMD.
DDC_DOUT_C2_DPP T20 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C3_DPN u21 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 3 to DMD.
DDC_DOUT_C3_DPP u22 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C4_DPN u20 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 4 to DMD.
DDC_DOUT_C4_DPP u19 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C5_DPN V23 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 5 to DMD.
DDC_DOUT_C5_DPP V24 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C6_DPN V22 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 6 to DMD.
DDC_DOUT_C6_DPP V21 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C7_DPN w19 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 7 to DMD.
DDC_DOUT_C7_DPP V19 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C8_DPN w23 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 8 to DMD.
DDC_DOUT_C8_DPP w24 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C9_DPN Y22 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 9 to DMD.
DDC_DOUT_C9_DPP Y23 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C10_DPN Y20 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 10 to DMD.
DDC_DOUT_C10_DPP Y21 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C11_DPN AA24 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 11 to DMD.
DDC_DOUT_C11_DPP AA23 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C12_DPN AA19 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 12 to DMD.
DDC_DOUT_C12_DPP AA20 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C13_DPN AC24 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 13 to DMD.
DDC_DOUT_C13_DPP AB24 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C14_DPN AC19 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 14 to DMD.
DDC_DOUT_C14_DPP AD19 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_C15_DPN AC22 LVDS_25_NO - DDC_DCLKOUT_C

Output Bus C Data bit 15 to DMD.
DDC_DOUT_C15_DPP AC23 LVDS_25_PO - DDC_DCLKOUT_C
DDC_DOUT_DO_DPN AB26 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 0 to DMD.
DDC_DOUT_DO_DPP AC26 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D1_DPN AA25 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 1 to DMD.
DDC_DOUT_D1_DPP AB25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D2_DPN Y26 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 2 to DMD.
DDC_DOUT_D2_DPP Y25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D3_DPN W26 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 3 to DMD.
DDC_DOUT_D3_DPP W25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D4_DPN u26 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 4 to DMD.
DDC_DOUT_D4_DPP V26 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D5_DPN u2s LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 5 to DMD.
DDC_DOUT_D5_DPP u24 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D6_DPN T25 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 6 to DMD.
DDC_DOUT_D6_DPP T24 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D7_DPN R26 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 7 to DMD.
DDC_DOUT_D7_DPP R25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D8_DPN P24 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 8 to DMD.
DDC_DOUT_D8_DPP P25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D9_DPN N24 LVDS_25_NO - DDC_DCLKOUT_D

Output Bus D Data bit 9 to DMD.
DDC_DOUT_D9_DPP M24 LVDS_25_PO - DDC_DCLKOUT_D
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Pin Functions (continued)

PIN

ACTIVE
1/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)
DDC_DOUT_D10_DPN L25 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 10 to DMD.
DDC_DOUT_D10_DPP L24 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D11_DPN K26 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 11 to DMD.
DDC_DOUT_D11_DPP K25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D12_DPN J26 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 12 to DMD.
DDC_DOUT_D12_DPP J25 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D13_DPN J24 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 13 to DMD.
DDC_DOUT_D13_DPP H24 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D14_DPN H26 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 14 to DMD.
DDC_DOUT_D14_DPP G26 LVDS_25_PO - DDC_DCLKOUT_D
DDC_DOUT_D15_DPN G25 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Data bit 15 to DMD.
DDC_DOUT_D15_DPP G24 LVDS_25_PO - DDC_DCLKOUT_D
DDC_SCTRL_AN R1 LVDS_25_NO - DDC_DCLKOUT_A
Output Bus A Serial Control to DMD.
DDC_SCTRL_AP P1 LVDS_25_PO - DDC_DCLKOUT_A
DDC_SCTRL_BN AA3 LVDS_25_NO - DDC_DCLKOUT_B
Output Bus B Serial Control to DMD.
DDC_SCTRL_BP AB4 LVDS_25_PO - DDC_DCLKOUT_B
DDC_SCTRL_CN w20 LVDS_25_NO - DDC_DCLKOUT_C
Output Bus C Serial Control to DMD.
DDC_SCTRL_CP w21 LVDS_25_PO - DDC_DCLKOUT_C
DDC_SCTRL_DN N26 LVDS_25_NO - DDC_DCLKOUT_D
Output Bus D Serial Control to DMD.
DDC_SCTRL_DP P26 LVDS_25_PO - DDC_DCLKOUT_D
DVALID_A_DPN D20 LVDS_25_NI - DDC_DCLK_A Input Bus A Data Valid Signal.
DVALID_A_DPP D21 LVDS_25_PI - DDC_DCLK_A 100-Q internal LVDS termination.
DVALID_B_DPN C8 LVDS_25_NI - DDC_DCLK_B Input Bus B Data Valid Signal.
DVALID_B_DPP D8 LVDS_25_PI - DDC_DCLK_B 100-Q internal LVDS termination.
DVALID_C_DPN L19 LVDS_25_NI - DDC_DCLK_C Input Bus C Data Valid Signal.
DVALID_C_DPP L20 LVDS_25_PI - DDC_DCLK_C 100-Q internal LVDS termination.
DVALID_D_DPN L3 LVDS_25_NI - DDC_DCLK_D Input Bus D Data Valid Signal.
DVALID_D_DPP L4 LVDS_25_PI _ DDC_DCLK_D 100-Q internal LVDS termination.
DDC_VERSION_0 F18 LVCMOS25_0 Hi - DLPC910 Firmware Rev Number bit 0
DDC_VERSION_1 G17 LVCMOS25_0 Hi - DLPC910 Firmware Rev Number bit 1
DDC_VERSION_2 H18 LVCMOS25_0 Hi - DLPC910 Firmware Rev Number bit 2
SPEED_SEL_0 H8 LVCMOS25_| Hi - Speed_Sel[1:0]
=00 400Mhz
. =01 480Mhz
SPEED_SEL_1 H9 LVEMOS25_| Hi : =10, 11 Reserved Includes internal pull-
ups.
VSP ENABLE E8 LVCMOS25 | Hi R Reserved._Do not connect. Includes
= = internal pull-up.
ECP2 FINISHED £25 LVCMOS25 O Hi R DLPR910 Initialization complete.
- - Connected to LED.
VLEDO AAL7 LVCMOS25_0 Hi=0n - Power Indicator LED Output.
VLED1 AB17 LVCMOS25_0 Hi=0n - Heartbeat Indicator LED Output.
WDT_ENBLZ £25 LVCMOS25_| Lo R DMD Reset Pulse Watchdog Timer
Enable
PWR_FLOAT G9 LVCMOS25_| Hi - Park DMD mirrors.
NS_FLIP F19 LVCMOS25_| Hi - Top/Bottom image flip on DMD
COMP_DATA G19 LVCMOS25_| Hi DDC_DCLK_[A,B,C,D] Compliment Data (0 <--> 1)
INIT_ACTIVE E26 LVCMOS25_0 Hi - DLPC910 Initialization Routine Active
RST_ACTIVE G10 LVCMOS25_0 Hi - DMD Mirror Clocking Pulse in progress
RST2BLKZ E18 LVCMOS25_| Hi - Dual and Quad Block control
TST PT O V12 LVCMOS33 O R ~ No connect. For access to t‘est point
- = - output route to test via.
TST PT 1 AAL2 LVCMOS33 O R _ No connect. For access to test point
- = - output route to test via.
TST PT 2 Y13 LVCMOS33 O R _ No connect. For access to t_est point
- - - output route to test via.
TST PT 3 AAL3 LVCMOS33 O } R No connect. For access to test point
- = — output route to test via.
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Pin Functions (continued)

PIN
/0 TYPE ACTIVE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)
IST PT 4 AALL LVCMOS33 O } R No connect. For access to test point
- = - output route to test via.
No connect. For access to test point
TST_PT_5 AB14 LVEMOS33_0 ) B output route to test via.
IST PT 6 AA1S LVCMOS33 O R ~ No connect. For access to test point
- = - output route to test via.
IST PT 7 ABI5 LVCMOS33 O R ~ No connect. For access to t.est point
- - - output route to test via.
TST PT 8 c1 LVCMOS25 O R _ No connect. For access to t_est point
- = - output route to test via.
TST PT 9 D1 LVCMOS25 O R _ No connect. For access to t_est point
- = - output route to test via.
TST PT 10 E1 LVCMOS25 O } R No connect. For access to test point
- = - output route to test via.
No connect. For access to test point
TST_PT_11 E2 LVEMOS25_0 ) B output route to test via.
TST PT 12 E3 LVCMOS25 O R ~ No connect. For access to test point
- = - output route to test via.
TST PT 13 E3 LVCMOS25 O R ~ No connect. For access to t.est point
- = - output route to test via.
TST PT 14 E7 LVCMOS25 O R _ No connect. For access to t_est point
- = - output route to test via.
TST PT 15 E7 LVCMOS25 O R _ No connect. For access to t_est point
- = - output route to test via.
DLPC_VRN_BANK4 AB12 DCI Reference Voltage - - Requires an external 49.9-Q pull-up
resistor to 3.3 V.
Requires an external 49.9-Q pull-
DLPC_VRP_BANK4 AC11 DCI Reference Voltage - - down resistor to GND.
Signal enables the Load-4 functionality
LOAD4_ENZ D25 LVCMOS33_| Lo - of the DLP9000XFLS. Includes internal
pull-up.
DMD_IRQ D26 LVCMOS33_0 Hi R $|gn§| indicates a !DMD voltage is
inactive. Includes internal pull-up
DLPC_VBATT K18 LVCMOS33_| R ~ DLPC910 VBATTGr:lfgrence. Connect to
DLPC910 Initialization configuration
DLPC_DONE K10 LVCOMS33_0O - - complete. Connect to DLPR910 CEZ
pin. Requires 4.7-kQ pull-up to 3.3 V.
DLPC HSWAPEN L18 LVCMOS33 | R _ DLPC910 Configuration. Requires 4.7-
- - kQ pull-up to 3.3 V.
DDC_Mo wis LVCMOS33._| } R DLPC910 Conflgl:\‘rguon. Connect to
DDC_M1 vi7 LVCMOS33_| } R DLPC910 Conflgl:\‘rguon. Connect to
DDC_M2 vig LVCMOS33_| } R DLPC910 Conﬂgl:\‘rgtlon. Connect to
DLPC910 Configuration. Connect to
INTB_DDC Ji1 LVCMOS25_0 Hi - DLPR910 OE/RESET. Requires 4.7-kQ
pull-up to 3.3 V.
DLPC910 Configuration. Connect to
PROGB_DDC Jis LVCMOS25_0 Hi - DLPR910 CF. Requires 4.7-kQ pull-up
to 3.3 V.
Configuration PROM Clock. Connect to
DLPR910 CLK. Connects to center of
PROM_CCK_DDC J10 LVCMOS25_0 - PROM_CCK_DDC voltage divider (100/100-Q 3.3 V and
GND).
Configuration PROM Data in.
PROM_DO_DDC K11 LVCMOS25_| - PROM_CCK_DDC Connected to DLPR910 Data 0 (D0)
RDWR B P18 LVCMOS25 | ) R DLPC910 Configuration. Requires 1-kQ
- - pull-down to ground.
JTAG Clock. Connects to DLPC910,
DLPR910, and JTAG header TCK (if
TCKITAG vl LVEMOS33 | ) TCKITAG user has JTAG they must build their
chain accordingly)
JTAG Data out of DLPC910. Connects
TDO_DbDC w10 LVEMOS33_0 ) TCK_ITAG to JTAG return TDO on JTAG header
JTAG Data out of DLPR910 to
TDO_XCF16DDC Vi1 LVCMOS33_| - TCK_JTAG DLPC910. Connects to DLPR910 TDO
(DLPC910 internal signal TDI_0)

Copyright © 2015, Texas Instruments Incorporated
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Pin Functions (continued)

PIN

ACTIVE
1/0 TYPE CLOCK SYSTEM DESCRIPTION
NAME NO. (HIOR LO)
JTAG. Connects to DLPC910,
TMS_JTAG Vi2 LVCMOS33._| Hi TCK_JTAG DLPR910, and JTAG
header TMS
J8, K17, L8, M17, N8, P17,
VCCAUX RS, T17. US, V17, W8, W16 PWR - - Aux Power. VCC_2P5V
H15, J12, J14, J16, K9, K13,
K15, L10, L12, L14, L16, M9,
M11, M15, N10, N12, N16,
VCCINT P9, P11, P15, R10, R12, PWR - - Power. VCC_1P0OV
R16, T9, T11, T13, T15,
U10, U12, U14, U16, V9,
V13, V15, W14, Y15
VCCO_0 Y9, wWi2 PWR - -
VCCO_2 AA16, AD17 PWR Power. VCC_3P3V
VCCO_4 AB13, AC10 PWR - -
VCCO_1 C10, F11 PWR - -
VCCO_3 D17, E14 PWR - -
VCCO_11 F21, H25, J22 PWR - -
VCCO_12 H5, J2, L6 PWR - -
VCCO_13 M23, N20, R24 PWR - -
VCCO_14 R4, V5, W2 PWR - - Power. VCC_2P5V
VCCO_15 B23,C20, E24 PWR - -
VCCO_16 D7, E4, G8 PWR - -
VCCO_17 T21, V25, W22 PWR - -
VCCO_18 AA6, AB3, AD7 PWR - -
VCCO_21 AC20, AB23, AE24 PWR - -
Al, A6, Al1, A16, A21, A26,
AA1, AALL, AA21, AA26,
AB8, AB18, AC5, AC15,
AC25, AD2, AD12, AD22,
AEA4, AE9, AE14, AE19, AF1,
AF6, AF11, AF16, AF21,
AF26, B3, B8, B13, B18, C5,
C15, C25, D2, D12, D22, E9,
E19, F1, F6, F16, F26, G3,
G13, G18, G23, H10, H20,
J7,J9, J13, J15, J17, K4,
K8, K12, K14, K16, K19,
K24, L1, L9, L11, L13, L15,
GND L17, L21, L26, M3, M8, M10, GND - -
M12, M16, M18, N5, N9,
N11, N15, N17, N25, P2, P7,
P8, P10, P12, P16, P22, R9,
R11, R15, R17, R19, T1, T6,
T8, T10, T12, T14, T16, T26,
U3, U9, U13, U15, U17, U18,
U23, v8, V10, V14, V16,
V20, W7, W9, W13, W15,
W17, Y4, Y14, Y16, Y19,
Y24, M13, M14, N13, N14,
P13, P14, R13, R14, N18,
R18, T18
RESERVED_AC12 AC12 LVCMOS33_0 - - Route to via for access to pin output.
RESERVED_AD11 AD11 LVCMOS33_0 - - Route to via for access to pin output.
RESERVED_AA9 AA9 LVCMOS33_| - - Includes internal pull-up
RESERVED_Y10 Y10 LVCMOS33_| - - Includes internal pull-up
RESERVED_Y11 Y11 LVCMOS33_| - - Includes internal pull-up
RESERVED_AB11 AB11 LVCMOS33_| - - Includes internal pull-up
RESERVED_F10 F10 LVCMOS33_| - - Includes internal pull-up
RESERVED_F8 F8 LVCMOS33_| - - Includes internal pull-up
AD9, AD16, AD20, AD21,
AD23, AD24, AD25, AD26,
AE7, AE8, AE10, AE11,
AE12, AE13, AE15, AE16, No Connection
AE17, AE18, AE20, AE21, L
UNUSED NC - - Unused Pins.
AB22, AR23, AE25, AE26, (isted as Xilinx® NCO - NC42)
AF7, AF8, AF9, AF10, AF12,
AF13, AF14, AF15, AF17,
AF18, AF19, AF20, AF22,
AF23, AF24, AF25
12 Copyright © 2015, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT
ELECTRICAL
Veet ~0.50 11
Veco | Supply voltage range @ -0.50 3.75 \Y
Vecaux ~0.50 3.0
33V -0.95 4.05
\V/ Input voltage range © v
25V ~0.75 Veco + 0.50
Vo Output voltage range 33V 030 Veco =040 \Y
25V ~0.30 Veco — 0.40
ENVIRONMENTAL
T, Junction temperature 125 °C
Tstg Storage temperature (ambient) -65 150 °C

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

(2) All voltage values are with respect to GND.

(3) Applies to external input and bidirectional buffers.

(4) Applies to external output and bidirectional buffers.

6.2 ESD Ratings

JESD22-C101, all pins

VALUE UNIT
I;it:r:alr)\ body model (HBM), per ANSI/ESDA/JEDEC JS-001, all + 2500
Vesp) Electrostatic discharge - — \%
Charged device model Q%DM), per JEDEC specification + 1500

(1) Level listed above is the passing level per ANSI, ESDA, and JEDEC JS-001. JEDEC document JEP155 states that 500V HBM allows
safe manufacturing with a standard ESD control process.
(2) Level listed above is the passing level per EIA-JEDEC JESD22-C101. JEDEC document JEP157 states that 250-V CDM allows safe
manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX | UNIT
ELECTRICAL
Veont  1-V supply voltage, core logic 0.95 1.00 1.05 \%
Veco  2.5-V supply voltage, 1/O for VCCO_1,3,11,12,13,14,15,16,17,18,21 1.14 2.50 3.45 \Y;
Vcco 3.3-V supply voltage, I/O for VCCO_0,2,4 3.0 3.30 3.45 \%
Vceaux  2.5-V supply voltage, 1/0 2.375 2.500 2.625 \Y
3.3-V DCI and CMOS for VCCO_0,2,4 0 Veeo
Vi Input voltage \Z/CE)C-Z\éflh,/I3C,)J.Sl,f]c.);,13,l4,15,16,17,18,21 0 Veco| V
2.5-V LVDS 0.3 2.2
3.3-V DCI and CMOS for VCCO_0,2,4 0 Veeco
Vo Output voltage \z/gé/oﬂ/l,gif?lrz,ls,14,15,16,17,18,21 0 Veco|  V
2.5-V LVDS 0.825 1.675
Ta Operating ambient temperature 0 85 °C
ENVIRONMENTAL
Pp Continuous total power dissipation 6 w
Copyright © 2015, Texas Instruments Incorporated 13
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6.4 Thermal Information

DLPC910
THERMAL METRIC @ ZYR (FCBGA) UNIT
676 PINS
Resa Junction-to-ambient thermal resistance @ 12.1 °CIW
Reic Junction-to-case thermal resistance 3.2 °C/W
Reis Junction-to-board thermal resistance 0.19 °C/W
(1) Refer to the XC5VLX30 product specifications at www.xilinx.com for complete thermal specifications.
(2) In still air.
6.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER MIN TYP MAX| UNIT
Vi High-level input voltage 3.3-V CMOS 2.0 \%
Vi Low-level input voltage 3.3-V CMOS 0.8 \%
Von High-level output voltage 3.3-V DCI and CMOS 2.9 \%
VoL Low-level output voltage 3.3-V DCI and CMOS 0.4 \%
Vi High-level input voltage 2.5-V CMOS 1.7 \%
Vi Low-level input voltage 2.5-V CMOS 0.7 \%
) 2.5-V interface Veco —
Von High-level output voltage \%
2.5-V LVDS 1.38
2.5-V interface 0.4
VoL Low-level output voltage \%
2.5-V LVDS 1.03
C Input capacitance 25V interface 8 pF
2.5-V LVDS 8
lcainT Supply voltage range, core supply 1.4 mA
lcco Supply voltage range, 1/0 supply 4.2 mA
6.6 Timing Requirements
(see M)
MIN NOM MAX UNIT
fo Clock frequency, DCLKIN_n @ fg = 400 MHz 400 MHz
fog = 480 MHz 480
fer Clock frequency, CLK_R 50 MHz
te Cycle time, DCLKIN_n feq = 400 MHz 25 ns
fog = 480 MHz 2.083
tw(H) Pulse duration, high 50% to 50% reference feq = 400 MHz 1.25 ns
points (signal) fq = 480 MHz 1.042
tw) Pulse duration, low 50% to 50% reference feq = 400 MHz 1.25 ns
points (signal) fq = 480 MHz 1.042
t Transition time, tt = tf /tr 20% to 80% reference feq = 400 MHz 0.6 ns
points (signal) fq = 480 MHz 05
tp Period Jitter DCLKIN_n ©® 100 ps

(1) Itis recommended that the COMP_DATA, NS_FLIP and RST2BLKZ flags be set to one value and not adjusted during normal system

operation.
(2) Preferred DDC_DCLK _n duty cycle = 50%

(3) This is the deviation in period from ideal period due solely to high frequency jitter.

14
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Timing Requirements (continued)
(see M)
MIN NOM MAX UNIT
tex Skew, DIN_A(15-0) to DCLKIN_A -100 100 ps
Skew, DIN_B(15-0) to DCLKIN_B -100 100
Skew, DIN_C(15-0) to DCLKIN_C -100 100
Skew, DIN_D(15-0) to DCLKIN_D -100 100
Skew, DVALID_n to DCLKIN_nt -100 100
Skew, BLK_MD BLK_AD to -100 100
DCLKIN_nt ¥
Skew, ROWMD or ROWAD to -100 100
DCLKIN_nt ¥
Skew, STEPVCC to DCLKINT ¢ -100 100

(4) First edge of DDC_DIN*, ROW*, and BLK* should be synchronous to DVALID rising edge.

tsk
tsk
— 4L.80Y
DCLKIN 20/.;) = 50%

Cycle#CLKS/
| ROW +H
DVALID - jl—
DDR Data } >< >< \ ><

Control %‘ _%_

Figure 1. Input Interface Timing

| |
|I<7twm)4>l<—l tw(L)—NI

e te »! e
I
I
|

I I I —\- — 80%
DCLKIN — £ —50% - \— 50% - £ —50% A\
COMP_DATA/ I T I
NS _FLIP Vi VALD - (-
| |

Figure 2. Control Timing
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7 Detailed Description

7.1 Overview

The DLPC910 digital controller provides a reliable high speed data pipe to the DMD, where the digital input on
the LVDS interface is configured for the required timing requirements of the DMD. The DMD reflects light by
using 1-bit binary encoded patterns, where each mirror is a pixel-to-mirror mapping of the pattern.
7.2 Functional Block Diagram

PWR

LVDS Interface

DCLKIN(A,B,C,D),DVALID(A,B,C,D),DIN(A,B,C,D)(15:0) >

Row and Block Signals

ROWMD(1:0),ROWAD(10:0),BLKMD(1:0),BLKAD(3:0),RST2BLKZ >

Control Signals L DOUT(A,B,C.D)———»
COMP_DATA,NS_FLIP,WDT_ENBLZ,PWR_FLOAT >
DCLKOUT (A,B,C,D)—»
L SCTRL(A,B,C,D——»
RESET_ADDR(3:0)——»
RESET_MODE(1:0——p
L RESET_SEL(1:0——»
RESET_STRB———p
A L RESET OFZ—p
DLPR910  [4¢—PGM(4:0— 4———RESET_IRQZ
SCP BUS(3:0)————»
RESETZ >

12C > ——VLEDO—»

OSC | ——CLKIN_R—p ——VLED1—p
50 MHz

Status Signals

-«
RST_ACTIVE,INIT_ACTIVE,ECP2_FINISHED

DLPC910

\ 4

A

JTAG(3:0)

\ 4

CTRL_RSTZ

GND

7.3 Feature Description

7.3.1 Input LVDS Interface

The data input interface consists of four input data buses: DDC_DIN_A, DDC_DIN B, DDC _DIN_C, and
DDC_DIN_D. Each bus contains 16 differential pairs which are synchronous to the rising and falling edges of its
associated DDC_DCLK signal.

7.3.2 Data Clock

The data clock interface consists of four differential pairs: DDC_DCLK_A, DDC_DCLK_B, DDC_DCLK_C, and
DDC_DCLK D. Each must operate continuously. All signals associated with the data clock should be
synchronous to these signals. For example, DDC_DIN_A and DVALID_A should be synchronous to the rising
edge of DDC_DCLK_A. This clock should be valid prior to releasing CTRL_RSTZ. DDC_DCLK is a DDR clock
with data loaded on both rising and falling edges of DDC_DCLK. The jitter on this clock is specified in Timing
Requirements.

16 Copyright © 2015, Texas Instruments Incorporated
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Feature Description (continued)

7.3.3 Data Valid

The data valid interface consists of four differential pairs: DVALID_A, DVALID _B, DVALID _C, and DVALID _D.

The DVALID signal should be asserted synchronous to the data it is meant to frame. DVALID can be asserted

as:

* Framing individual row loads with breaks between rows, or

» Framing block loads - for example, the DLP9000XFLS with 16 blocks allows framing 100 contiguous row
loads, or

e Framing the entire DMD load where the DVALID stays active for all DMD row loads with zero invalid data
between rows.

If the DVALID frames DMD blocks or the entire DMD, assure that the block and row control signals are adjusted

at the proper locations in the data stream. Refer to Block Mode Operation for further information.

7.3.4 Interface Training

The DLPC910 detects the phase differences between the % speed clock (used in the device driving the LVDS
data) and the internally generated ¥z speed data clocks to select a clock phase for data capture. This is done by
supplying a simple repeating pattern on all of the data inputs while the INIT_ACTIVE output of the DLPC910 is
high/active. The details of the training pattern are described below.

Figure 3 shows a simple block diagram of the training pattern insertion logic.

Sys Clk —
IO Clk —
SystemData —— O
4:1 Serdes
—— Dout
TrainingData | 4 Din 3:0
(0100)
INIT_ACTIVE

Figure 3. Block Diagram of Training Pattern Logic

The expected training pattern is 0100. In Figure 4, the data input to the 4:1 SERDES cells is captured on the
rising edge of the ¥ speed system clock. The output latency shown is based on the documentation for the Xilinx
SERDES cells. Individual implementation may vary depending on the type of cells, technology, and design
technique used.
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Feature Description (continued)
% Speed
System CLK
I
|
Full Speed
10 CLK
I
|
I
4:1 T
SERDES Data 0100 >< o1bo >< 0100 >< 0100 >< 0100
(at the interface) :
|
I
|
o NN
T
|

Figure 4. Training Pattern Alignment

NOTE
In Xilinx FPGAs (due to the construction of the ISERDES and OSERDES cells) a pattern
of 0010 needs to be applied to the output/transmitting SERDES cells data pins (D1 = O,
D2 =0, D3 =1, D4 = 0) in order to receive a result of 0100 (Q1=0,02=1,Q3=0,Q4 =
0) at the input/receiving SERDES cell.

The patterns should be applied on all of the data and DVALID pins. In this respect, the interface is treated as a
17 bit interface with DVALID being the 17th data bit. The receiving logic in the DLPC910 adjusts the clock phase
until the correct pattern is seen at the inputs. This allows DLPC910 to correctly select a clock phase for data
capture and will contribute to a more robust interface. It is important that the training pattern is applied to the
DVALID and data inputs of the DLPC910 before reset to the device is de-asserted, as training commences
immediately on the de-assertion of reset. The INIT_ACTIVE signal is asserted while the device is held in reset in
order to help facilitate this behavior.

7.3.5 Row and Block Interface

7.3.5.1 Row Mode

The DMD incorporates single row write operations using a row address counter that is randomly addressable.
ROWMD(1:0) determines the single row write count mode and ROWAD(10:0) determines the single row write
address. ROWMD and ROWAD must be asserted and de-asserted synchronously with DVALID. Row address
orientation depends on the North or South Flip Flag (NS_FLIP) input to the DLPC910. Refer to #fxX#4 for
the DMD datasheet regarding orientation of rows, columns, and Mirror Clocking Pulse (MCP) blocks. The row
address counter does not automatically wrap-around when using the increment row address pointer instruction.
After the final row is addressed, the row address pointer must be cleared to 0.

7.3.5.2 Block Mode

The signals RST2BLKZ, BLK_MD and BLK_AD are used to designate which mirror block(s) is to be issued a
MCP or a Block Clear.

18 Copyright © 2015, Texas Instruments Incorporated
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Feature Description (continued)

7.3.6 Control Interface

7.3.6.1 Complement Data

By setting the COMP_DATA input high (logic 1), the user is able to command the DMD to internally complement
its data inputs prior to loading the data into the mirror array. At least 0.6 ms is needed for the signal to be loaded.
This signal should not be used to invert data on a row basis. When used with the Clear command, the mirrors
are still set to zero regardless of the COMP_DATA bit. The COMP_DATA signal should be kept low during
initialization to ensure proper setup of the system.

7.3.6.2 North South Flip

The NS_FLIP signal allows the user to specify the loading direction of rows in the DMD when used with ROWMD
= 01. This control has no effect if ROWMD = 10. Table 1 and Table 2 describe the effect of N/S flip. If NS_FLIP
is set, this does not reverse the direction of MCP groups. For example, the normal case is to MCP blocks 0 — 15
in order. When NS_FLIP is set, the order of block MCPs must be reversed to 15 — 0. The NS_FLIP signal should
be kept low during initialization to ensure proper setup of the system.

Table 1. Row Write Modes - N/S Flip Flag =0

ROWAD
MD ACTION
10 9 8 7 6 5 4
0| O 0 0 0 0 0 0 0 0 0 0 None
Increment row address pointer and write the
010 0 0 0 0 0 0 0 0 0 0 concurrent data into that row
110l R R R R R R R R R R R Set row address_pomter to R and write the
concurrent data into that row.
Clear row address pointer to 0 and write
1110 0 0 0 0 0 0 0 0 0 0 concurrent data into first row
(that is, row 0).

Table 2. Row Write Modes - N/S Flip Flag = 1

ROW

ROWAD
MD ACTION
10 9 8 7 6 5 4
0[0| O 0 0 0 0 0 0 0 0 0 0 None
ol1l o 0 0 0 0 0 0 0 0 0 0 Decrement the row qddress pointer and write
the concurrent data into that row
Set the row address pointer to R and write
110 R R R R R R R R R R R the concurrent data into that row.
Set row address pointer to row = last row and
1110 0 0 0 0 0 0 0 0 0 0 write concurrent data into last row
(that is, the last row = 1599).

7.3.6.3 Watchdog

The DLPC910 contains a watchdog timer that initiates a global DMD MCP in the event that any DMD reset block
has not received a MCP within 10 seconds. This auto-MCP function can be disabled by asserting WDT_ENBLZ
high. Disabling the watchdog is not recommended unless the user ensures that a MCP to the entire DMD occurs
within 10 seconds. During the time when the DLPC910 is in idle mode or is not operating, it is recommended to
exercise the DMD mirrors by continuously loading alternating all-on/all-off patterns.

7.3.6.4 DMD Power Down

For correct power down operation of the DMD, the following power down procedure must be executed.
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Prior to power removal, assert PWR_FLOAT and allow approximately 300 s for the procedure to complete. This
procedure will assure the mirrors are in a flat state. Following this procedure, the power can be safely removed.
To restart after assertion of PWR_FLOAT, the DLPC910 must be reset by setting CTRL_RSTZ low (logic 0) for
50ms, and then back to high (logic 1), or power to the DLPC910 must be cycled.

To avoid leaving a static image on the DMD without removing power, a mirror FLOAT operation can be issued to
the DMD. A mirror FLOAT sequence begins by asserting the proper BLK_MD and BLK_AD as described in
Table 5. During the following row cycle, the DMD releases the tension under each mirror so that all mirrors are in
a relatively flat position. The FLOAT operation takes approximately 300 us to complete, during which time
RST_ACTIVE is asserted. Normal operation may then continue without reseting or cycling power to the
DLPC910 or the DMD.

7.3.6.5 Load4

Load4 functionality provides improved global binary pattern rates for applications that can trade diminished
vertical resolution for higher pattern rates. Examples of these types of applications are shutter or chopper
applications and vertical structured light patterns. Asserting LOAD4_ENZ causes the attached DMD to load 4
rows for every row of data sent, reducing the pattern load time to ¥ of a full DMD load. It does not reduce the
MCP timing.

7.3.6.5.1 Load4 Row Addressing

In Load4 mode, automatic increment mode and row address mode can still be used as before, however the
largest addressable row will be (1600/4) - 1 = 399. The addressable vertical resolution is reduced by four,
although the physical resolution is unchanged.

Automatic increment address mode will automatically increment the row address input by one (or decrement by
one for N/S flip). The row address input will be re-mapped as shown in Table 3, where Vres = the vertical
resolution of the DMD.

Table 3. Load4 Row Address Mapping

ROW ADDRESS INPUT PHYSICAL ROWS LOADED ON DMD
0 0,1,2,3
1 4,5,6,7
2 8,9, 10, 11
3 12, 13, 14, 15
N 4N, AN+1, 4N+2, 4N+3
(VRes/4) -1 VRes-4, VRes-3, VRes-2, VRes-1
Data Sent Data Loaded
0 0
1 1
2 2
3 3
4 4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Figure 5. Example Load4 Row Address Mapping
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7.3.6.5.2 Load4 Block Clears

While Load4 is enabled, Block Clear requests will be ignored. To load using Load4 followed by Block Clear
request(s), simply de-assert LOAD4 _ENZ at the beginning of the MCP request(s) preceding the Block Clear
request(s). Re-assert LOAD4_ENZ at the beginning of the MCP request(s) preceding the next desired Load4
operation. This will ensure that the DLPC910 controller has sufficient time to disable or enable LOAD4_ENZ
before data is loaded or Block Clear(s) are requested. Refer to Block Clear regarding block clear operation.

7.3.7 Status Interface

7.3.7.1 ECP2 Finished

When power is applied, the ECP2_FINISHED signal goes high to indicate the DLPC910 has completed loading
the configuration from the DLPR910 prom.

7.3.7.2 Initialization Active

The initialization active signal INIT_ACTIVE indicates that the DMD and the DLPC910 digital controller are in an
initialization state after power is applied. During this initialization period, the DLPC910 is calibrating the data
interface, and initializing the DMD by setting all internal registers to their correct states. Monitoring the
INIT_ACTIVE signal should not begin until ECP2_FINISHED goes high. When this signal goes low, the system
has completed initialization. System initialization takes approximately 4 ms to complete. Data and command write
cycles must not be asserted during the initialization. This signal is driven by a CLK_R register and should be
considered an asynchronous signal. Standard synchronization techniques should be applied if monitoring this
signal with a synchronous circuit clocked by a clock other than CLK_R. After initialization is complete, a delay of
at least 64 clocks should be observed before the first DVALID is asserted (to ensure a clean start up process).

NOTE
The RST2BLKZ, COMP_DATA, and NS _FLIP signals should be kept low during
initialization to ensure proper setup of the system.

7.3.7.3 Reset Active

The reset active signal RST_ACTIVE goes high for approximately 4 ps, indicating a MCP operation is in
progress. During this time, no additional MCPs will be accepted by the DLPC910 until RST_ACTIVE returns low.
RST_ACTIVE does not return to low unless continuous no-op or data loading row cycles are issued.

After PWR_FLOAT is asserted, a Mirror Clocking Pulse is issued, or a mirror Float operation is requested,
RST_ACTIVE is asserted to indicate that the operation is in progress. Each RST_ACTIVE pulse applies to one or
more MCPs depending on the reset block operation chosen from Table 5. RST_ACTIVE is synchronized to an
internal version of DDC_DCLK. As such, circuits in the application FPGA should consider this signal
asynchronous and use standard synchronization techniques to assure reliable registering of this signal.

7.3.7.4 DMD_IRQ

The DMD_IRQ signal indicates a DMD power fault of one of the bias, offset, or reset power supplies. If the
customer interface wishes to monitor this signal, it must first be enabled in the DESTOP_INTERRUPT Register.
The cause of the fault should be determined and resolved prior to a system reset to continue operation. The
customer interface can also monitor this event by polling the DESTOP_INTERRUPT Register via the 1°C
interface.

7.3.7.5 LED Indicators

7.3.75.1 VLEDO

The VLEDO signal is typically connected to an LED to show that the DLPC910 is operating normally. The signal
is 1 Hz with 50% duty cycle, otherwise known as the heartbeat.
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7.3.75.2 VLED1

The VLED1 signal is typically connected to an LED indicator to show the status of system initialization and the
status of the clock circuits. The VLEDL1 signal is asserted only when system initialization is complete and clock
circuits are initialized. Logically, these signals are ANDed together to show an indication of the health of the
system. If the Phase Locked Loop (PLL) connected to the data clock and the DMD clock are functioning correctly
after system initialization, the LED will be illuminated.

7.3.8 Reset and System Clock

7.3.8.1 Controller Reset

The controller reset input CTRL_RSTZ is an active low, asynchronous reset. This reset can be sourced from a
voltage supervisor or from the customer interface. Users should note that the chipset will not operate correctly if
all DLPC910 power supplies are not in range at the time this reset is released.

7.3.8.2 Main Oscillator Clock

The reference clock, CLKIN_R, supplied from an oscillator must be 50MHz. This is required for the precise timing
used to perform the DMD MCP. This clock should be valid prior to releasing CTRL_RSTZ.

7.3.9 I°C Interface

The I2C interface is compliant to I2C specification version 1.0 — 1995, and operates between 100 kHz and 400
kHz clock rate. The interface allows the user to set controller configuration and provides status information such
as:

» Controller and DMD identification

e DMD Type

* Versions

e Controller operating status

e Controller operating modes

Each 1°C clock and data 1/0 requires an external 1K-Q pull-up resistor to 3.3 V. Depending on the speed that is
selected and the loading of the interface, a different pull-up resistor may be required.

7.3.9.1 Configuration Pins

The DDC_IIC_ADDR_SEL input signal allows the user to select the DLPC910 I2C slave address. When this pin
is low, the slave address is 0x34 and when high the slave address is 0x36. If pin is left unconnected, the default
slave address is 0x36.

The DDC_IIC_SCL is the master controller input clock. The DDC_IIC_SDA is the bidirectional data signal. Both
these signals require a 1-kQ pull-up resistor.

7.3.9.2 Communications Interface

Communications is performed over the 1°C interface where the DLPC910 is the slave device. The DLPC910
slave address consists of a 7-bit address plus 1 R/W bit. Communicating with the DLPC910 involves writing to or
reading from the registers listed in Register Map.

7.3.9.2.1 Command Format

All register addresses are 32-bit in size, where each register contains a 32-bit value. The actual valid bits are
shown in each respective register. Most registers contain spare or unused bits. These bits should be treated as
don't-care during a read operation unless otherwise specified. When writing to spare or unused bits, these bits
MUST be set to 0. Both the register address and the data require the least-significant byte to be first and most-
significant byte last. A SUB CMD must precede the register address to indicate the type of operation, where a
OxF1 indicates a write operation and a OxF2 indicates a read operation. The following figures show examples of
writing and reading to the DESTOP_BUS_SWAP register.

Figure 6 shows an 12C master writing data to the DLPC910, where OxF1 is required as the SUB CMD followed
by the register address and finally the register data.
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| “ |DLPCQlO Slave Addressl R/W| A | oxF1 | A 0x28| A |0xoo| A |0xoo| A |0xoo| A 0x01| A |0xoo| A |0xoo| A |0xoo| AR | P

0 (Write)  LsuB cmDJ

Register Address Register Data

|:| From master to DLPC910 A = acknowledge (SDA Low)

A = not acknowledge (SDA High)
S = START Condition

P = STOP Condition

Figure 6. Example I2C Master Writing DLPC910 Register Data

I:I From DLPC910 to master

Figure 7 shows an 12C master reading data from the DLPC910, where 0xF2 is required as the SUB CMD
followed by the register address. Then the master performs STOP followed by a START to read the register
data.

S DLPC910 Slave Address RW | A 0xF2 A |0x28 | A |0x00 | A |Ox00 | A |Ox00 | A/A | P

0 (Write) L SUBCMD 1———  Register Address

>l
ao)

S DLPC910 Slave Address RIW | A |0x0L| A | 0x00 | A | 0x00 | A | 0x00

1 (Read) L Register Data

Figure 7. Example 12C Master Reading DLPC910 Register Data

7.3.10 DMD Interface

7.3.10.1 DDC_DOUT

The controller provides four (A, B, C, D) 16-bit wide 2x LVDS output data buses to the DMD with a user
selectable bus frequency of 400 or 480 Mhz.

7.3.10.2 DDC_SCTRL

The controller provides four (A, B, C, D) control output buses to the DMD. Each bus provides the necessary
control data for the different operating modes of the DMD.

7.3.10.3 DDC_DCLKOUT

The controller provides four (A, B, C, D) clock outputs to the DMD with a clock frequency of 400 or 480 Mhz
(user selectable). Both DDC_DOUT and DDC_SCTRL are clocked into the DMD on both the rising and falling
edges of the DDC_DCLKOUT.

7.3.10.4 DMD Reset Interface

7.3.10.4.1 Mirror Reset Control

The controller provides the necessary mirror reset control signals to the DMD, which are:
e RESET_ADDR(3:0) — Reset Driver Address Select.

e RESET_MODE(3:0) — Reset Driver Mode Select.

e RESET_SEL(1:0) — Reset Driver Level Select.
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» RESET_STRB — Reset Address, Mode, and Level Select latched on rising-edge.

7.3.10.5 Enable and Interrupt Signals

The controller provides the necessary outputs for DMD enables and an input interrupt from the DMD, which are:
* PWRDNZ - Active-low DMD reset.

» RESET_OEZ - Active-low output enable for the DMD reset driver circuits.

* RESETZ - Active-low sets the reset circuits in known state.

 RESET_IRQZ — Active-low input interrupt from the DMD.

7.3.10.6 Serial Control Port

The DLPC910 communicates with the DMD over the SCP bus to perform initialization, set configuration, and
retrieve identification information.

7.3.11 Flash PROM Interface

7.3.11.1 JTAG Interface

The JTAG interface has multiple purposes that can be used in the following manner:

» Program the configuration bit stream directly into the DLPC910

» Perform boundary test and debug of the DLPC910

* Program the configuration bit stream directly into the DLPR910YVA PROM (not user configurable)

7.3.11.2 PGM Interface

The PGM(4:0) interface is used by the DLPC910 to read in the configuration bit stream from the attached
DLPR910YVA PROM.

7.4 Device Functional Modes

7.4.1 DMD Row Operation

The DMD data is loaded one row at a time with four LVDS buses into the DMD SRAM pixels. The DMD requires
all four data buses (A,B,C,D). Each bus consists of a differential clock (DDC_DCLKOUT), a differential control
signal (DDC_SCTRL), and 16 differential pairs of LVDS signals (DDC_DOUT[15:0]) that are output from the
DLPC910. Data and control are clocked into the DMD on both the rising and falling edges of the
DDC_DCLKOUT_JA, B, C, D]. Data loading does not cause mirror switching until a MCP operation is completed.

The number of clocks to load a row can be calculated as:
C=P/(DxE)

where
e C = number of clocks per row
e P = number of pixels per row
« D = data bus bit width
e E =2. (Datais clocked on both the rising an falling edge of DCLK.) Q)

Example:
C = 2560/ (64 x 2) = 20 clocks per row

Row address orientation depends on the North or South Flip Flag (NS_FLIP) input to the DLPC910. Refer to 4§
XXt for the DMD datasheet regarding orientation of rows, columns, and MCP blocks. The row address
counter does not automatically wrap-around when using the increment row address pointer instruction. After the
final row is addressed, the row address pointer must be cleared to O.
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Device Functional Modes (continued)
7.4.1.1 Data and Command Write Cycle

Once initialization is complete (INIT_ACTIVE = 0) the user is free to send data and control information to the
DLPC910. When the user asserts the DVALID signal for the LVDS input buses, the DLPC910 begins sampling
the LVDS data inputs and synchronously sending this information to the DMD along with row address control
information. The row cycle period is exactly 20 CLKS long and begins with DVALID. If DVALID is removed, the
DLPC910 stops loading data and control information until DVALID goes active again.

Figure 8 shows an example of data written to the DLPC910 for a single row. Data is written to the DMD 64 bits
(16 A bits + 16 B bits + 16 C bits + 16 D bits) on each clock edge. An entire line must be written for data to be
latched into memory.

The DMD incorporates single row write operations using a row address counter that is randomly addressable. As
shown in Table 1 and Table 2, ROWMD(1:0) determines the single row write count mode and ROWAD(10:0)
determines the single row write address. ROWMD and ROWAD must be asserted and de-asserted
synchronously with DVALID and must be valid synchronous to the beginning of the data as shown in Figure 8.

X X X X X

DCLKIN

DVALID

ROWMD/ROWAD

BLK_MD/BLK_AD

NS_FLIP/COMP_DATA

L L LI LI L
ANANr N

0 >< 1 >< :>< 37 >< 38 >< 39

Figure 8. Single Row Write Operation

DIN_A/B/C/D

7.4.2 Block Mode Operation

The DMD mirrors and corresponding SRAM pixels are organized into blocks and each block is broken into rows

per BLK as described in Table 4. Mirror blocks are addressed for either the Mirror Clocking Pulse or Block Clear

functions by asserting block control signals at the start of each row data load. RST2BLKZ, BLK_MD and BLK_AD

are used as shown in Table 5 to designate which mirror block(s) is to be issued a MCP or a Block Clear. Refer to

HHXXH  for the DMD datasheet regarding block location information.

» The clear operation sets all of the SRAM pixels in the designated block to logic zero during the current row
cycle.

» ltis possible to issue a MCP to a block while loading a different block.

» It is not possible to clear a block while writing to a different block.

» It is not necessary to clear a block if it is going to be reloaded with new data (just like a normal memory cell).

» Itis recommended that RST2BLKZ, COMP, and NS_FLIP be set to one value and not adjusted during normal
system operation.

* A change in RST2BLKZ is not immediately effective and will require more than one row load cycle to
complete.
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Device Functional Modes (continued)

NOTE

RST2BLKZ, COMP_DATA, and NS_FLIP need to be kept low during initialization for
proper setup of the system.

Table 4. Example DMD Characteristics

TYPE DMD_TYPE| COLS | ROWS | BLKS |ROWS PERBLK | CLKS PER ROW | #DATA IN
DLP9000XFLS - 0.9 WQXGA Type A OxF 2560 1600 16 100 20 64
Table 5. Block Operations
RST2BKLZ BLK_MD 1 BLK_MD 2 BLK_AD 3 BLK_AD 2 BLK_AD 1 BLK_AD 0 OPERATION
X None

Clear block 00

Clear block 01

Clear block 02

Clear block 03

Clear block 04

Clear block 05

Clear block 06

Clear block 07

Clear block 08

Clear block 09

Clear block 10

Clear block 11

Clear block 12

Clear block 13

Clear block 14

Clear block 15

Reset block 00

Reset block 01

Reset block 02

Reset block 03

Reset block 04

Reset block 05

Reset block 06

Reset block 07

Reset block 08

Reset block 09

Reset block 10

Reset block 11

Reset block 12

Reset block 13

Reset block 14

Reset block 15

Reset blocks 00-01

Reset blocks 02-03

Reset blocks 04-05

Reset blocks 06-07

Reset blocks 08-09

Reset blocks 10-11

OO (OO [O[O[O | X |X|X|X|X|X|X|X|X[X|X|X[X[IX[IX[X[X|X[X[X[|X|X|X|X|X|X|X|X|X|[X]|X]|X

PrlRrlr|lRr|[r|RP|Pr|RP|Rr|[RP|r|[RP|rRr|RP|R|P|rR|[P|R|P|R|Pr|rR|lo|Oo|0o|0o|o|o|o|0o|lo|o|o|o|o|o|lo|o|oll

Prlr|lkr|kr|kr|kr|r|lo|o|o|o|o|o|o|o|o|o|lo|lo|lo|lo|lo|lo|r|r|lr|lr|r|lkr|lr|r|Pr|Rr|R[R|[R|Rr|RL|L|lo]|l

o|lo|lo|o|o|o|o|r |r|r|r|r|r|r|r|lo|lo|lo|lo|o|o|o|o|r|r|r|r|r|r|r|r|lo|lo|lo|lo|o|o|o|o|Xx ]|l

r|lkr|lkr|lo|lo|lo|Oo|r|F|r|r|lo|o|o|Oo|r|kr|kr|r|lo|jlo|jo|O|r || |r|o|o|Oo|Oo|r|kr|r|rR|lo|jo|jo|o|Xx]|l

r|lo|lo|r|r|lo|jlO|r|r|lo|Oo|r|r|Oo|lO|r|kr|lo|lo|r|rR|Oo|Oo|r|r|o|Oo|r|r|Oo|O|kr|kr|lo|lo|r|r|lo|jo|x]|l

o|lr|lo|lr|Oo|r|Oo|r|Oo|r|Oo|r|Oo|r|O|r|Oo|r|lOo|r|Oo|r|O|r|O|r|O|r|O|r|O|r|lOo|lr|o|lr|o|r|o|x]|l

Reset blocks 12-13

26
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Table 5. Block Operations (continued)

RST2BKLZ BLK_MD 1 BLK_MD 2 BLK_AD 3 BLK_AD 2 BLK_AD 1 BLK_AD 0 OPERATION

0 Reset blocks 14-15
Reset blocks 00-03
Reset blocks 04-07
Reset blocks 08-11
Reset blocks 12-15
Reset blocks 00-15
Float blocks 00-15

X[ X [P |RPr |k |F

RPlRrlkr|Rrkr|Rkr |~
I e N e e e
rlr|lojlojo|o|o|l
rlo|lr|r|o|o|r |l
X|X|[r|lo|r|o|r]|l
XX [X|X|[X|X|r]l

7.4.3 Block Clear

The DMD incorporates block clear operations using the BLK_MD and BLK_AD signals as shown in Table 5. The
block address does not automatically increment and must be set to the desired block to be cleared. Block clear
operation writes logic zero data to all the SRAM cells in one DMD block regardless of the COMP_DATA input
state. It is not possible to clear a DMD block while writing to a different block. BLK_MD and BLK_AD are
asserted to perform a MCP on the block(s) that have been cleared. The customer interface should introduces a
delay on the last block(s) that were issued a MCP to allow the mirrors to become stable.Each Block Clear
operation must be followed by two no-op row load cycles. Therefore, 16 total Block Clear commands and 32
total no-op row cycles are required to clear the entire DMD array.

7.4.4 Mirror Clocking Pulse

A Mirror Clocking Pulse (MCP) sequence begins by asserting BLK_MD and BLK_AD for a single, dual, quad, or
global block operation as defined in Table 5. A MCP causes a reset on the block(s), and the data stored in the
block(s) takes effect on the mirrors of the DMD. Shortly after a MCP has been issued, RST_ACTIVE goes high
for approximately 4 ys, indicating a MCP operation is in progress. During this time, no additional MCPs may be
initiated until RST_ACTIVE returns low. RST_ACTIVE does not return to low unless continuous no-op or data
loading row cycles are issued. A typical single block load phased sequence in which consecutive DMD blocks
are loaded is illustrated in Figure 10. A MCP time is identical for single, dual, quad or global block operations.

Note that it may take longer to complete a MCP on a block than it does to load a block. The block load time may
be calculated as:

Block Load Time = Clock Period x number CLKS per ROW x number ROWS per BLK

Table 6. DMD Block Load Time at 480 MHz DMD Clock

DMD MINIMUM BLOCK LOAD TIME
DLP9000XFLS 4.167 psec

For any case which involves sending a MCP or a Block Clear without data loading, the customer interface must
send no-op row cycles. This can be accomplished by asserting DVALID, while holding ROWMD at 00 and
BLKMD at 00 for 20 clock cycles, as in Figure 9. Following the loading of all rows in a block or the entire DMD, at
least one no-op row cycle must be completed to initiate the MCP. If the MCP is asserted prior to loading all rows
in a block or the entire DMD, rows which were not updated will show old data. Additional MCP operations may
not be initiated untii RST_ACTIVE is low. Block Clear operations for the DMD must be followed by two
consecutive no-op row cycle commands.

To obtain full utilization of the DMD bandwidth, load four blocks and then issue a MCP to the four blocks
concurrently by setting RST2BLKZ to 1 and BLK_MD to 11 with the appropriate address in BLK_AD. This is
illustrated in Figure 12.

It is possible to load other blocks while the block(s) previously issued a MCP is settling. This is illustrated in
Figure 11 and Figure 12, where blocks are reloaded while the mirror setting time is ocurring. It is also possible to
load other blocks while previously loaded block(s) have an outstanding RST_ACTIVE. This is illustrated in
Figure 12, where block 0 is loaded while RST_ACTIVE is asserted for blocks 12-15.
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NOTE
While RST_ACTIVE is high for 4 ps, the data for the block(s) being issued a MCP should
not be changed to allow the mirrors to become stable. The RST_ACTIVE does not include
the mirror settling period. A short delay of 6 ps should be introduced during the last
block(s) that is issued a MCP. The mirror settling time is illustrated in Figure 10, Figure 11,
Figure 12, and Figure 13, where the customer interface introduces a delay on the last
block(s) that were issued a MCP to allow the mirrors to become stable.

Figure 10, Figure 11, Figure 12, and Figure 13 all show an exposure period. Once the customer interface has
issued all required MCPs and the proper mirror settling time has been applied, the customer interface may pulse
an illumination source onto the DMD during this period. The exposure period is user adjustable; however,
increasing the exposure period decreases the pattern rate. Refer to Application Curves regarding exposure

period.
DCLKIN :>< 0 >< 1 >< >< 37 >< 38 >< 39 ><
DVALID J \;
ROWMD :>< 00 g 00 ><
BLK_MD :>< 00 00 ><
BLK_AD :>< XXXX XXXX ><

Figure 9. DMD No-op Row Cycle

Mirror
le— Settling Time —»le—Exposure Period—»]

for Block 15 |
I
>K Load Block O
I
|
I
I
I
I
I
I
I
I

Load Block 1

DIN_A/B/C/D  Block 13 >< Load Block 14 >< Load Block 15 ><

I

|

I

I

I

I
BLK_MD/BLK_AD Block 12><Reset Block 13 >< Reset Block 14 >< Reset Block 15 X
I
I
RST_ACTIVE \j U \j \ :
I
I

Figure 10. Single Block Load Phased Sequence

Reset Block 0

_><_ _><_ -

]
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Mirror Settling
le— Time for Blocks —»}«— Exposure Period —»
| 14 and 15 | |

| | |
DIN_A/B/C/D Load Block 15 >< >< Load Block 0 Load Block 1 Load Block 2
| | |

BLK_MD/BLK_AD ><Reset Blocks 14-15 X ><Reset Blocks 0-1
|
I I
I I
RST_ACTIVE I \: : / \
I I
I I

Figure 11. Dual Block Load Phased Sequence

Mirror Settling
le— Time for Blocks —»l¢————— Exposure Period —]
12-15 | |

I
| | |

DIN_A/B/C/D Load Block 15 Load Block O Load Block 1 Load Block 2 Load Block 3 Load Block 4
I

I
I I
>< >I<
BLK_MD/BLK_AD Reset Blocks 12-15
I
RST_ACTIVE I I

[
>< Reset Blocks 0-3
|
Figure 12. Quad Block Load Phased Sequence

I
I
I
I
t
I I I
I I I
I I I
I I I
I I I
I I I

Mirror Settling
le—  Time for Al —»——————————— Exposure Peiod ——»|

Blocks | |
| ss |
* Load Block 0 >< Load Block 1 :>< Load Block 15 X
5s

—

5 5
DIN_A/B/C/D  Load Block 0 >< Load Block 13< Load Block 15 ><
s

|

|

|

|

T

|
BLK_MD/BLK_AD >< Reset All >K
|
|
RST_ACTIVE / \ :
|
|

Figure 13. Full DMD Global Load Sequence

Note: After a MCP or Block Clear command is given, RST_ACTIVE may not be asserted until up to 60ns
(depending on the clock frequency) after the command. While RST_ACTIVE is asserted, no other command
should be given.
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7.4.5 DMD Array Subset

It is possible to use a subset of the DMD array including individual MCP blocks. The driving software/hardware
MUST ensure that the MCP rate for the number of blocks in the subset plus the mirror settling time does not
exceed 50 kHz.

Load4 functionality is primarily intended to be used with global MCPs. However, it is possible to use a subset of
the DMD array including individual MCP blocks. The driving software/hardware MUST ensure that the MCP rate
for the number of blocks in the Load4 subset plus the mirror settling time does not exceed 50 kHz.

7.4.6 Global Mirror Clocking Pulse Consideration

A Global MCP (BLK_MD = 11 and BLK_AD = 10XX), takes the same amount of time as the single, dual, and
guad block MCP. In addition to requiring a no-op row cycle to initiate a global MCP, a row cycle (either no-op or
data loading) is also required to complete the operation. If the customer interface is monitoring RST_ACTIVE to
determine when to send a subsequent row cycle, it will never see RST_ACTIVE transition low. One method of
operation would be to continue sending no-op row cycles until RST_ACTIVE goes low then continue loading data
with real row cycles. Another method of operation is to delay greater than 10 us, then start loading new data to
DMD.

7.5 Register Map

7.5.1 Register Table Overview

Table 7 lists the I1°C accessible memory mapped registers for the DLPC910. Access to the 1°C registers should
not begin unitl INIT_ACTIVE has transitioned low (logic 0).

Table 7. Communication Registers

ADDRESS REGISTER NAME DESCRIPTION SIZE
0x0000 DESTOP_INTERRUPT DESTORP Interrupt Status 32
0x0004
0x0008
0x000C MAIN_STATUS Main Status 32
0x0010 DESTOP_CAL DESTOP input calibration status 32
0x0014 DESTOP_DMD_ID_REG Connected DMD ID 32
0x0018 DESTOP_CATBITS_REG Connected DMD fuse catalog bits 32
0x001C DESTOP_910VERSION_REG DLPC910 Version Number 32
0x0020 DESTOP_RESET_REG Reset status signals 32
0x0024 DESTOP_INFIFO_STATUS Input interface FIFO status 32
0x0028 DESTOP_BUS_SWAP Output bus swap 32
0x002C DESTOP_DMDCTRL DMD Control Register 32
0x0030 DESTOP_BIT_FLIP Output data bus bit reversal/flip 32
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7.5.1.1 DESTOP_INTERRUPT Register

The DESTOP_INTERRUPT register is used for controlling the interrupt source. Interrupts can be enabled,
disabled, cleared and read independently.

Table 8. DESTOP_INTERRUPT Register

ADDRES(AS) (ORORC) BITS DESCRIPTION RESET TYPE
0x0000 0 SPARE 0x0 R/W
0x0004
0x0008 SPARE 0x0 R

A DMD IRQZ event occurred. The only existing source for this event is a 0x0 R/W
DMD power fault indicating bias, offset, or reset power supplies have
become inactive. The cause of the fault should be determined and
resolved prior to a system reset to continue operation. ©)
3 SPARE 0x0 R
31:4 UNUSED 0x0 R

(1) Interrupt status can be obtained by reading 0x0000 or 0x0004 address.

(2) Interrupt bits are asserted either by the corresponding H/W events or by S/W writing a 1 to the target bit of 0x0004 address.

(3) Interrupt bits are cleared by S/W writing a 1 to the target bit in 0x0000 address.
(4) Interrupts are enabled by setting the appropriate bits in register 0x0008.
(5) This bit must be cleared after a power cycle or a reset to the DLPC910.

Copyright © 2015, Texas Instruments Incorporated
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7.5.1.2 MAIN_STATUS Register

The MAIN_STATUS register is used for reading the status of the DLPC910. The register can be polled during

operation to obtain the current state of the DLPC910.

Table 9. MAIN_STATUS Register

ADDRESS BITS

DESCRIPTION

RESET

TYPE

DMD initialization in progress flag

0 - No DMD initialization activity

1 - DMD initialization in progress

0x0

DMD initialization in progress flag 1

0 - No DMD stage 1 initialization activity

1 - DMD stage 1 initialization activity in progress

0x0

DMD initialization in progress flag 2

0 - No DMD stage 2 initialization activity

1 - DMD stage 2 initialization activity in progress

0x0

DMD supports AB channels

0 - Operation of DMD AB buses not enabled

1 - Operation of DMD AB buses enabled

0x0

DMD supports CD channels

0 - Operation of DMD CD buses not enabled

1 - Operation of DMD CD buses enabled

0x0

Input interface calibration in progress

0 - Input interface calibration inactive

1 - Input interface calibration in progress

0x0

0x000C

DVALID alignment on interface A ok

0 - DVALID alignment invalid on channel A

1 - DVALID alignment correct on channel A

0x0

DVALID alignment on interface B ok

0 - DVALID alignment invalid on channel B

1 - DVALID alignment correct on channel B

0x0

DVALID alignment on interface C ok

0 - DVALID alignment invalid on channel C

1 - DVALID alignment correct on channel C

0x0

DVALID alignment on interface D ok

0 - DVALID alignment invalid on channel D

1 - DVALID alignment correct on channel D

0x0

10

System PLL locked flag

0 - PLL not locked

1 - PLL locked

0x0

11

Reference PLL locked flag

0 - PLL not locked

1 - PLL locked

0x0

31:12:00

UNUSED

0x0

32
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7.5.1.3 DESTOP_CAL Register
The DESTOP_CAL register is used for reading the calibration state of the LVDS input buses of the DLPC910.
The calibration occurs during the initialization after power is applied to the DLPC910.

Table 10. DESTOP_CAL Register

ADDRESS BITS DESCRIPTION RESET TYPE
0x0010 0 Input Channel A Calibration complete: 0x0 R
0 - Channel A Calibration in progress

1 - Channel A Calibration complete

1 Input Channel B Calibration complete: 0x0 R

0 - Channel B Calibration in progress

1 - Channel B Calibration complete

2 Input Channel C Calibration complete: 0x0 R

0 - Channel C Calibration in progress

1 - Channel C Calibration complete

3 Input Channel D Calibration complete: 0x0 R

0 - Channel D Calibration in progress

1 - Channel D Calibration complete
31:04:00 UNUSED 0x0 R

7.5.1.4 DESTOP_DMD_ID_REG Register
The DESTOP_DMD_ID_REG register is used for reading the identification of the DMD connected to the
DLPC910. If the DLPC910 determines the DMD is not supported, the DLPC910 will halt all operations.

Table 11. DESTOP_DMD_ID_REG Register

ADDRESS BITS DESCRIPTION RESET TYPE

0x0014 31:.0 Read-only register containing the 1D of the connected 0x0 R
DMD.

7.5.1.5 DESTOP_CATBITS_REG Register

The DESTOP_CATBITS_REG register is used for reading the remainder of identification of the DMD connected
to the DLPC910. If the DLPC910 determines the DMD is not supported, the DLPC910 will halt all operations.

Table 12.
ADDRESS BITS DESCRIPTION RESET TYPE
0x0018 3:0 Read-only register containing the 4 remaining ID bits of 0x0 R
the connected DMD.
31:4 UNUSED 0x0 R

7.5.1.6 DESTOP_VERSION Register
The DESTOP_VERSION is used for obtaining the DLPR910 prom configuration program version.

Table 13. DESTOP_VERSION Register

ADDRESS BITS DESCRIPTION RESET TYPE
(Read-only register of the DLPC910 version number)
0x001C 3.0 Major 0x1 R
74 Minor 0x0 R
15:8 Revision 0x0 R
31:16 UNUSED 0x0 R
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7.5.1.7 DESTOP_RESET_REG Register

The DESTOP_RESET_REG register is used for reading the current state of the MCP. Reading this register while
the DLPC910 is loading data to the DMD may always indicate a “1". It is best to monitor the actual RST_ACTIVE
output signal of the DLPC910 to obtain the real state of the MCP.

Table 14. DESTOP_RESET_REG Register

ADDRESS BITS DESCRIPTION RESET TYPE

0x0020 0 RESET Operation in progress bit: (Mirror clocking pulse) 0x0 R
0 - Reset inactive
1 - Reset active

31:1 UNUSED 0x0 R

7.5.1.8 DESTOP_INFIFO_STATUS Register

The DESTOP_INFIFO_STATUS register is used for validating there is data in the input bus FIFO buffers. An
empty FIFO buffer may indicate that the DVALID is not properly set for the data on the input data bus.

Table 15. DESTOP_INFIFO_STATUS Register

ADDRESS BITS DESCRIPTION RESET TYPE

0x0024 0 Channel A input FIFO status: 0x0 R
0 - Channel A FIFO has data
1 - Channel A FIFO is empty

1 Channel B input FIFO status: 0x0 R
0 - Channel B FIFO has data
1 - Channel B FIFO is empty

2 Channel C input FIFO status: 0x0 R
0 - Channel C FIFO has data
1 - Channel C FIFO is empty

3 Channel D input FIFO status: 0x0 R
0 - Channel D FIFO has data
1 - Channel D FIFO Is empty

314 UNUSED 0x0 R

7.5.1.9 DESTOP_BUS_SWAP Register

The DESTOP_BUS_SWAP register is used for configuring the DLPC910 output LVDS buses to the DMD. To
simplify board layout design, swapping the buses may reduce routing constraints. If the buses are swapped in
hardware, then the appropriate setting that matches the hardware must be set after a power cycle or a reset to
the DLPC910.

Table 16. DESTOP_BUS_SWAP Register

ADDRESS BITS DESCRIPTION RESET TYPE

0x0028 0 Enables Bus swap for A and B output DMD buses. SCTRLs 0x0 R/W
for A and B output buses are also swapped.
0 = un-swapped (default)

1 = swapped

1 Enables Bus swap for C and D output DMD buses. 0x0 R/W
SCTRLs for C and D output buses are also swapped.
0 = un-swapped (default)

1 = swapped

31:2 UNUSED 0x0 R
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7.5.1.10 DESTOP_DMDCTRL Register

The DESTOP_DMDCTRL register can be used in place of the external DLPC910 control inputs to control the
functions described. Bit-0 must be set to “1” to gain control of the functions. Bit-5 is available regardless of the
state of hit-0.

Table 17. DESTOP_DMDCTRL Register

ADDRESS BITS DESCRIPTION RESET TYPE

0x002C 0 Enables DMD control of the functions that are normally 0x0 R/W
controlled on external pins.

0 = Controlled from external pins (default)
1 = Controlled from the 12C interface

1 NS_FLIP. Sets the orientation of the top and bottom of the 0x0 R/W
DMD.
0 = Un-flipped (default)
1 = Flipped

2 DATA_COMP. Sets a DMD mode that inverts all of the 0x0 R/W

incoming data.
0 = Normal (default)
1 = Data is inverted at the DMD

3 LOAD_FOUR. Activates the Load4 function of the DMD. 0x1 R/W
Each row written is loaded to 4 consecutive locations.

0 = Load4 mode is active
1 = Normal (default)

4 RST2BLKZ. Activates the RST2BLKZ function of the DMD. 0x1 R/W
Refer to Table 5 for setting RST2BLKZ.

(1) When bit 0 is set to 1, bits 1, 2, 3, and 4 override their respective external control inputs.

7.5.1.11 DESTOP_BIT_FLIP Register

The DESTOP_BIT_FLIP register is used for configuring the DLPC910 output LVDS buses to the DMD. To
simplify board layout design, flipping individual buses may reduce routing constraints. If the buses are flipped in
hardware, then the appropriate setting that matches the hardware must be set after a power cycle or a reset to
the DLPC910.

Table 18. DESTOP_BIT_FLIP Register

ADDRESS BITS DESCRIPTION RESET TYPE
0x0030 0 Reverses the Data bits for bus A (b'15 = b'0, b'0 = b'15) 0x0 R/W
0 = un-flipped (default)
1 = flipped
1 Reverses the Data bits for bus B (b'15 = b'0, b'0 = b'15) 0x0 R/W
0 = un-flipped (default)
1 = flipped
2 Reverses the Data bits for bus C (b'15 = b'0, b'0 = b'15) 0x0 R/W
0 = un-flipped (default)
1 = flipped
3 Reverses the Data bits for bus D (b'15 = b'0, b'0 = b'15) 0x0 R/W
0 = un-flipped (default)
1 = flipped
31:4 UNUSED 0x0 R
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The DLPC910 controller verifies the DMD connected in the application system, uses that information to select
appropriate configuration data for the DMD, and then initializes the DMD to ready it for operation.

The DLPC910 controller receives streaming 64-bit parallel input data and associated syncs from an external
applications processor and passes the 64-bit data on to the DLP9000X DMD with the appropriate DMD timing
and control information. It also receives embedded instructions from the applications processor to assist in
determination of which DMD rows to load and which DMD mirror blocks to activate at any given moment in time.

8.2 Typical Application

Direct-write digital imaging is regularly used in high-end lithography printing. This mask-less technology offers
continuous run of printing by changing the digitally created patterns without stopping the imaging head. The
DLPC910 digital controller, coupled with the DLP9000XFLS DMD, offers an ideal back-end imager that takes in
digital images at 2560 x 1600 in resolution to achieve speeds greater than 61 Gigabits per second (Gbps).

8.2.1 High Speed Lithography Application

As high-end lithography pushes the high speed printing envelope, providing a higher resolution imager is a must
to achieve the demanding through-put of present and future printing technology. Figure 14 shows a system that
offers both a speed boost and a four million pixel DMD. The main chipset components that make up this system
are the DLPC910ZYR, the DLPR910YVA, and the DLP9000XFLS. With a few additional discrete components for
power regulation and clock circuitry, a compact, and yet high performance design can be achieved.

5| !llumination
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Figure 14. Typical High Speed Lithography Application
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Typical Application (continued)
8.2.1.1 Design Requirements

The DLPC910 interface is made up of several buses and controls signals as shown in the following list. The
LVDS input buses provides the means of loading data to the DLPC910 and the LVDS output buses provide the
data to DMD. Each input and output LVDS bus has an associated clock which clocks the data into the DLPC910
or into the DLP9000X. Row and Block control signals define the type of mirror clock pulse to use after all the
data is loaded into the DLP9000X.

« LVDS differential inputs
— DDC_DCLK 4 buses
— DVALID 4 buses
— DDC_DIN 4 buses
» LVDS differential outputs. Refer to LVDS Output Bus Skew for recommendations on trace lengths.
— DDC_DOUT 4 buses
— DDC_DCLKOUT 4 buses
— DDC_SCTRL 4 buses
e Control output signals
— DMD RESET
— DMD SCP
* Row and Block control input signals
- ROWMD
- ROWAD
— BLKMD
— BLKAD
— RST2BLKZ
» Control input signals
— COMP_DATA
— NS_FLIP
- WDT_ENBLZ
- PWR_FLOAT
— LOAD4_ENz
e Status output signals
— RST_ACTIVE
— INIT_ACTIVE
— ECP2_FINISHED
— DMD_IRQ
» Controller reset
— CTRL_RSTZ
* DLPR910 interface
- PGM(4:0)
- JTAG(3:0)

8.2.1.2 Detailed Design Procedure

After power is applied to the DLPC910, the APPS FPGA should monitor the ECP2_FINISHED signal to
determine when the DLPC910 has completed loading the configuration from the DLPR910. The APPS FPGA
next monitors the INIT_ACTIVE signal to determine when the DLPC910 has completed its internal initialization
routines and has configured the DMD for normal operation. An alternate method is to request the initialization
status using the I12C interface. Information regarding initialization, versions, and IDs can be requested through
this interface.
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Typical Application (continued)

Prior to activating the DVALID signals to the DLPC910, the ROWMD, ROWAD, BLKMD, BLKAD, and
RST2BLKZ control input signals must be in the desired state for the desired operation to take effect on the
DLP9000X DMD. Once the control signals are set, the Apps FPGA activates DVALID and starts loading data
using the DDC_DIN and DDC_DCLK buses. After all data is loaded for the desired DMD operation, the DVALID
signal is de-asserted, and the BLKMD, BLKAD, and RST2BLKZ control signals are set prior to the assertion of
the next DVALID. When DVALID is activated, the MCP causes the prior data to take effect on the mirrors of the
DMD. The Apps FPGA should then monitor the RST_ACTIVE pin to determine when the mirror clock pulse has
completed in order to perform the next MCP. During the time that the RST_ACTIVE is asserted, the Apps FPGA
could be loading data into DMD rows that do not belong to the same block of rows that currently has an
outstanding MCP.

8.2.1.3 Application Curves

In this particular application, the performance plot shown in Figure 15 shows the maximum loaded and displayed
pixels per second when the exposure period is set to its minimum for the different reset modes. When the
exposure period is increased, the pixels per second will decrease. Refer to Mirror Clocking Pulse for more
information regarding exposure period.
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Figure 15. Performance Plot at 480 MHz DDC_DCLK
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9 Power Supply Recommendations

9.1 Power Supply Distribution and Requirements

The DLPC910ZYR, the DLPR910YVA, and the DLP9000OXFLS DMD are powered by a power distribution as
shown in Figure 16.

Power Management
T p 12V
A 4 Y Y v
3.45V 25V 1.0V 3.3V 18V
\ A 4
Y v y
DLP9000X VCCO [[VCCINT] vcC DLPR910
VCC_AUX DLPCO10 VCCO

Figure 16. Power Distribution

9.2 Power Down Sequence

Prior to power removal, the Apps FPGA should assert PWR_FLOAT and allow approximately 300 us for the
procedure to complete. This procedure will assure the mirrors are in a flat state. Following this procedure, the
power can be safely removed. To restart after assertion of PWR_FLOAT, the DLPC910 must be reset
(CTRL_RSTZ low then high) or power must be cycled.

10 Layout

10.1 Layout Guidelines

One of the most important factors to gain good performance is designing the PCB with the highest quality signal
integrity possible. The following PCB design guidelines provide a reference of an interconnect system..

10.1.1 PCB Design Standards
PCBs should be designed and built in accordance with the industry specifications shown in Table 19.

Table 19. Industry Design Specifications

INDUSTRY SPECIFICATION APPLICABLE TO
IPC-2221 and IPC2222, Type 3, Class X, at Level B producibility Board design
IPC-6011 and IPC-6012, Class 2 PWB fabrication
IPC-SM-840, Class 3, Color Green Finished PWB solder mask
UL94V-0 Flammability Rating and Marking Finished PWB
UL796 Rating and Marking Finished PWB
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PCB Fabrication:

» Configuration: Asymmetric dual strip-line

» Etch thickness : 1.0-0z copper (1.2 mil)

* Flex etch thickness: 0.5-0z copper (0.6 mil)

» Single-ended signal impedance: 50 Q (+10%)
» Differential signal impedance: 100 Q (+10%)

PCB Stack-up:

» Ground planes for proper return path.

» Power planes for proper supply to circuits.

» Dielectric material with a low Loss-Tangent, for example: Hitachi 679gs or equivalent, (Er): 3.8 (nominal).

10.1.2 Signal Layers

The PCB signal layers should follow typical good practice guidelines including:
» Layer changes should be minimized for single-ended signals.

» Individual differential pairs can be routed on different layers, but the signals of a given pair should not change
layers.

» Stubs should be avoided.

» Low-frequency signals should be routed on the outer layers.
 Differential pair signals should be routed first.

* Pin swapping on components is not allowed.

e Polarized capacitors should have the same orientation.

The PCB should have a solder mask on the top and bottom layers.
» The mask should not cover the vias.

» Except for fine pitch devices (pitch < 0.032 inches). The copper pads and the solder mask cutout should be of
the same size.

» Solder mask between pads of fine pitch devices should be removed.
» In the BGA package, the copper pads and the solder mask cutout should be of the same size.

High-speed connectors that meet the following requirements should be used:
» Differential crosstalk: < 5%
» Differential impedance: 90 to 110 Q for all LVDS signal pairs

Routing requirements for right-angle connectors:

* When using right-angle connectors, LVDS signal P-N pairs should be routed in the same row to minimize
delay mismatch.

* When using right-angle connectors, propagation delay difference for each row should be accounted for on
associated PCB etch lengths.

10.1.3 General PCB Routing

Fiducials for automatic component insertion should be 0.05-inch copper with a 0.1-inch cutout (antipad). Fiducials

for optical auto insertion are placed on three corners of both sides of the PCB.

10.1.3.1 Trace Minimum Spacing

BGA escape routing can be routed with 3.7-mils width and 4.3-mils spacing, as long as the escape nets are less
than 1-inch long, to allow two traces to fit between vias. After signals escape the BGA field, trace width should be
widened to achieve the desired impedance and spacing.

All single-ended 50-ohm signals must have a minimum spacing of 10 mils relative to other signals. Other special
trace spacing requirements are listed in Table 20.
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Table 20. Trace Minimum Spending

SIGNAL PWR GND SINGLE-ENDED (| DIFFERERTIAL UNIT
Pair-to-Pair @
PWR 20 ® 10 15 15 mils
GND 10 5 5 mils
CLKIN_R 15 30 30 mils
DDC_DCLK_[A,B,C,D]_DP[N,P] 15 30 30 mils
DDC_DCLKOUT_[A,B,C,D]_DP[ 15 5 30 30 mils
N,P]
g]DC_DIN_[A,B,C,D][O:15]_DP[N, 15 : 30 30 mils
DDC_DOUT _[A,B,C,D][0:15]_DP 15 5 30 30 mils
[N,P]
DDC_SCTRL_[A,B,C,D][N,P] 15 5 30 30 mils
DVALID_[A,B,C,D]_DPIN,P] 15 5 30 30 mils
Escape routing in ball field 15 5 4.3 4.3 mils
All other signals 15 5 30 30 mils
(1) Signal spacing relative to other single-end signals.
(2) Signal spacing relative to other differential pairs.
(3) PWR relative to other power sources. Not same power source.
10.1.3.2 Trace Widths and Lengths
Table 21. Trace Widths and Lengths
SIGNAL MIN WIDTHS b0 LI(:EI)\IGTHS MAXIMUM TRACE MISMATCH UNIT
N-to-P Pair-to-pair
PWR 25 mils
GND 15 @ mils
CLKIN_R 7 350 mils
DDC_DCLK_[A,B,C,D]_DPIN,P] 10 mils
DDC_DIN_[A,B,C,D][0:15]_DP|N,P] 10 50 ©® mils
DVALID_[A,B,C,D]_DP|N,P ifi 10 50 © mils
_| ]_DP[N,P] Layout specific @ Layout( 45)peCIfIC '

DDC_DCLKOUT_[A,B,C,D]_DP[N,P] 10 mils
DDC_DOUT _[A,B,C,D][0:15]_DPIN,P] 10 50 ® mils
DDC_SCTRL_[A,B,C,D][N,P] 10 50 ® mils
All other signals 7 mils

(1) Signal routing length includes escape routing.
(2) Make width of GND trace as wide as the pin it is connected to, when possible.
(3) Minimum widths to achieve impedance matching.

(4) Keep lengths as short as possible.

(5) Relative to its clock system. Refer to to identify the clock system associated with the signals.

10.1.3.2.1 LVDS Output Bus Skew

To minimize instantaneous AC current switching in the DMD, the LVDS output bus trace lengths should differ to
produce a recommneded 100-200 ps skew from one bus to another. Table 22 shows two examples how buses
can be skewed assuming 180-200 ps per 1000 mils. Keep in mind the total skew from one bus to another should

be kept below the maximum skew for the DMD. Refer to #§%¢ X%

DMD LVDS input bus skew.

for the DMD datasheet regarding maximum

Copyright © 2015, Texas Instruments Incorporated

41


http://www.ti.com.cn/product/cn/dlpc910?qgpn=dlpc910
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
DLPC910
ZHCSEQ0A —SEPTEMBER 2015-REVISED OCTOBER 2015 www.ti.com.cn
Table 22. Example LVDS Output Bus Skew
Example 1 Example 2

Bus Group Bus Group Trace Lengths Bus Group Trace Lengths UNIT
DDC_DCLKOUT_A
DDC_DOUT_A 7454 7454 mils
DDC_SCTRL_A
DDC_DCLKOUT_B
DDC_DOUT_B 5257 7454 mils
DDC_SCTRL_B
DDC_DCLKOUT_C
DDC_DOUT_C 6936 5257 mils
DDC_SCTRL_C
DDC_DCLKOUT_D
DDC_DOUT_D 5886 5257 mils
DDC_SCTRL_D

10.1.3.3 Trace Impedance and Routing Priority
For best performance, it is recommended that the trace impedance for differential signals as in Table 23.
All signals should be 50-ohms controlled impedance unless otherwise noted in Table 23.

Table 23. Trace Impedance

SIGNALS DIFFERENTIAL IMPEDANCE
DDC_DCLK_[A,B,C,D]_DPIN,P] 100 Q + 10%
DDC_DCLKOUT_[A,B,C,D]_DPIN,P] 100 Q + 10%
DDC_DIN_[A,B,C,D][0:15]_DP[N,P] 100 Q + 10%
DDC_DOUT_[A,B,C,D][0:15]_DPIN,P] 100 Q + 10%

DDC_SCTRL_[A,B,C,D]IN,P] 100 Q + 10%
DVALID_[A,B,C,D]_DPIN,P] 100 Q + 10%

Table 24 lists the routing priority and layer assignments of the signals.

Table 24. Routing Priority

SIGNALS Priority
DDC_DCLKOUT _[A,B,C,D]_DPIN,P] 1
DDC_DOUT _[A,B,C,D][0:15]_DP[N,P] 1
DDC_SCTRL_[A,B,C,D][N,P] 2
DDC_DCLK_[A,B,C,D]_DPIN,P] 2
DDC_DIN_[A,B,C,D][0:15]_DP[N,P] 3
DVALID_[A,B,C,D]_DPIN,P] 3
BLKAD_[0:3], BLKMD_[0:1], ROWAD_[0:10], ROWMD_[0:1] 4
RESET_ADDR[0:3], RESET_MODE[0:1], RESET_SEL[0:1], 5

RESET_STROBE, RESET_OEZ, RESET_IRQZ, RESET_RSTZ
SCPCLK, SCPDI, SCPDO, DMD_SCPENZ

CLKIN_R

All other single-ended signals

10.1.4 Power and Ground Planes

The following are recommendations for best performance:

» Solid ground planes between each signal routing layer.

e Solid power planes for voltages.

» Power and ground pins should be connected to these planes through a via for each pin.

» Trace lengths for the component power and ground pins should be minimized to 0.100 inches or less.
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» Vias should be spaced out to avoid forming slots on the power planes.
» High speed signals should not cross over a slot in the adjacent power planes.

» Placing extra vias is not required if there are sufficient ground vias due to normal ground connections of
devices.

10.1.5 Power Vias

Power and Ground pins of each component shall be connected to the power and ground planes with a via for
each pin. Avoid sharing vias to the power plane among multiple power pins, where possible. Trace lengths for
component power and ground pins should be minimized (ideally, less than 0.100 inch). Unused or spare device
pins that are connected to power or ground may be connected together with a single via to power or ground. The
minimum spacing between vias shall be 0.050 inch to prevent slots from being developed on the ground plane.

10.1.6 Decoupling

Decoupling capacitors must be located as near as possible to the DLPC910 voltage supply pins. Capacitors
should not share vias. The DLPC910 power pins can be connected directly to the decoupling capacitor (no via) if
the trace is less than 0.03 inches. Otherwise the component should be tied to the voltage or ground plane
through a separate via. All capacitors should be connected to the power planes with trace lengths less than 0.05
inches.

10.1.7 Flex Connector Plating

For designs using the Texas Instruments designed reference flex cable, plate all the pad area on the top layer of
flex connection with a minimum of 35 and maximum 50 micro-inches of electrolytic hard gold over a minimum of
100 micro-inches of electrolytic nickel.

10.2 Layout Example

The PCB layer design may vary depending on system design. However, careful attention is required to meet
design considerations. Table 25 shows a layer signal definition and Figure 17 shows a PCB stack-up. The PCB
stack-up uses Hitachi 679gs as the dielectric material to improve the signal slew rate. Although the material
shown is Rogers Theta, it is the same material as the Hitachi 679gs.

Table 25. Layer Definition

Top: Signal
2: GND
3: Signal
4: GND
5: Signal
6: GND
7 Signal
8: GND
9: Split Power
10: Split Power
11: GND
12: Signal
13: GND
14: Signal
15: GND
16: Signal
17: GND
Bottom: Signal
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Calc . -
Description
Layer Thickness Primary Stack ipti Dk / Df
0.0005 1Ta'y° 4000-BN 2.70/0.0330
Layer - 1 0.0020 Y2 0z Sig (std PIt)
0.0030 1078 Theta 3.90 /0.0097
0.0006 Y% 0z PIG
Layer - 2 0.0050
0.0050 (2-1080) Theta 3.97/0.0095
Layer - 3 8882? Y% 0z PIG
' 1078 Theta 3.90/0.097
1078
Layer - 4 0.0006 RGPEN Y% 0z PIG
0.0050 (2-1080) Theta 3.97/0.0095
Layer - 5 0.0006
y 0.0057 1078 Y20z PIG
1078 Theta 3.90/0.0097
% 0z PIG
0.0006
Layer - 6 0.0050 ?z-?fggo) Theta 3.97 /0.0095
L -7 0.0006
ayer Y% 0z PIG
0.0057 Aok Theta 3.90/0.0097
1078
Layer - 8 0.0006 DEAEE Y% 0z PIG
0.0035 (1-3313) Theta 3.98/0.0094
- 0.0006
Layer -9 — v 0z PIG
0.0039 1037 Theta 3.85/0.0100
Layer - 10 0.0006 0.0035 Y% 0z PIG
] " ggggz (1-3313) Theta 3.98/0.0094
ayer- ' 1078 Y 0z PIG
0.0057 TR Theta 3.90/0.0097
Layer - 12 0.0006 010050 Y% 0z PIG
0.0050 (2-1080) Theta 3.97/0.0095
- 0.0006
Layer - 13 o 1 0z PIG
0.0057 1078 Theta 3.90/0.0097
Layer - 14 0.0006 010050 Y% 0z PIG
0.0050 (2-1080) Theta 3.97/0.0095
Layer - 15 0.0006 1% 0z PIG
1078
0.0057 —_ Theta 3.90/0.0097
Layer - 16 0.0006 Y% 0z PIG
0.0050 it Theta 3.97/0.0095
Layer - 17 0.0006 % 0z PIG
0.0030 1078 Theta 3.90/0.0097
Layer - 18 0.0020 ¥ 0z Sig (std PIt)
0.0005 Taiyo 4000-BN 2.70/0.0330

Figure 17. PCB Stack-Up
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11.3 #HX&IF

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.4 Tk

E2E is a trademark of Texas Instruments.

DLP is a registered trademark of Texas Instruments Inc.

Virtex, Xilinx are registered trademarks of Xilinx, Inc.

All other trademarks are the property of their respective owners.

11.5 Fpe s
A\ BB S HIRM AR ESD (A7, fEAAEEEIN, R G RIS BE T G, LABTIE MOS TR

N
i
11.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
DLPC910ZYR ACTIVE FCBGA ZYR 676 1 TBD Call Tl Call TI
Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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MECHANICAL DATA
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NOTES:

Flip chip application only.

A
B.
C.
D. Pb—free solder ball.

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
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