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FOUR-CHANNEL IMAGE SENSOR ANALOG FRONT-END

Check for Samples: VSP7502

FEATURES DESCRIPTION
* Four-Channel Signal Paths The VSP7502 is a four-channel analog front-end
e Sample/Hold (S/H) Input (AFE) for imaging signals. This device includes a

programmable gain amplifier (PGA), analog-to-digital

* Maxi Data Th hput: 50 MH . X
aximum Bata Throughpu z converter (ADC), input clamp, optical black (OB) level

* 16-Bit A/D Conversion: clamp loop, serial interface, and adjustable sampling
— No Missing Codes Ensured timing control. The VSP7502 is offered in a BGA-159
package.

e Programmable Gain Amplifier (PGA):

— Analog Front Gain: 0 dB to +15.4 dB

— Digital Gain: 0 dB to +32 dB (0.032-dB Step)
* Wide Range of Input Common Voltage
e Operation Voltage and Power Consumption:

— Voltage: 1.8 Vand 3.3V

 Power: 480 mW
(at VDD =1.8 V, fMCLK =50 MHZ)

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date
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Products conform to specifications per the terms of the Texas Copy exas Instruments Incorporated
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necessarily include testing of all paral 8 ° °
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

Al

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more

susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

ORDERING INFORMATION®

SPECIFIED
PACKAGE- PACKAGE TEMPERATURE PACKAGE ORDERING TRANSPORT MEDIA,
PRODUCT LEAD DESIGNATOR RANGE MARKING NUMBER QUANTITY
VSP7502ZWV Tray, 360
VSP7502 BGA-159 ZWV —25°C to +85°C VSP7502ZWV
VSP7502ZWVR | Tape and Reel, 3000

(1) For the most current package and ordering information see the Package Option Addendum at the end of this document, or see the Tl

web site at www.ti.com.

ABSOLUTE MAXIMUM RATINGS®

Over operating free-air temperature range, unless otherwise noted.

VSP7502 UNIT
Supply voltage 24 v
(AVDD2, DLLVDD2, REFVDD, DRVDD2, DVDD2, DVDD2_SPI)
Supply voltage +4.0 v
(AVDD3, RGVDD3, H1VDD3, H2VDD3, DVDD3, DVDD3_SPI)
Supply voltage differences (among power-supply pins) +0.1 \%
Ground voltage differences (among GND pins) +0.1 \%
(DAIgIJ'IItDaCIBinI\F/)IllJ\lt_VSII\EI?QI\iN_KBLK, MN_OB, MN_PBLK) —0.15t0 (DVDD2 + 0.15) v
gji%t,a\l/g,p#ntgf&?%est SCLK, SCS, SDI) —0.3 1o (DVDD3 +0.3) v
'(AIITEI\(IJ\? llrlllp_u)zvl(l)\:t_a\g(]e IN_Z, IP_W, IP_X, IP_Y, IP_Z) —0.310 (AVDDS +0.3) v
Input current (all pins except supplies) +10 mA
Ambient temperature under bias —40 to +125 °C
Storage temperature -55 to +150 °C
Junction temperature +150 °C
Package temperature (reflow, peak) +260 °C

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may
degrade device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond

those specified is not implied.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range, unless otherwise noted

MIN TYP MAX UNIT

Analog supply voltage: AVDD2, DLLVDD2, REFVDD, LVAVDD, LVDLLVDD 1.65 1.8 1.95 \Y
Analog supply voltage: AVDD3 2.7 3.3 3.6 \%
Digital supply voltage: DVDD2, DVDD2_SPI, LVDVDD, DRVDD2 1.65 1.8 1.95 \Y
Digital supply voltage: RGVDD3, H1VDD3, H2VDD3, DVDD3, DVDD3_SPI 2.7 3.3 3.6 \Y
Analog input voltage, full scale (0 dB) 1.0 Vpp
Digital input logic family CMOS
Digital input clock frequency MCLK >0 MHz

SCLK 25 MHz
Digital output load capacitance 10 pF
Operating free-air temperature, Tp -25 +85 °C
2 Submit Documentation Feedback Copyri

wWww. B

€01

byT(ITexas Instruments Incorporated



http://focus.ti.com/docs/prod/folders/print/vsp7502.html
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBES006&partnum=VSP7502
http://focus.ti.com/docs/prod/folders/print/vsp7502.html

13 TEXAS
INSTRUMENTS

www.ti.com

VSP7502

SBES006 —SEPTEMBER 2009

ELECTRICAL CHARACTERISTICS®

All specifications at T, = +25°C, all power-supply voltages = +3.0 V, and conversion rate = 36 MHz, unless otherwise noted.

VSP2560PT
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLY
AVDD2
REFVDD
Analog DLLVDD2 1.65 1.8 1.95 \Y
supply
voltage LVAVDD
LVDLLVDD
AVDD3 2.7 3.0 3.6 \
DvDD2
DVDD2_SPI
DRVDD2
- 1.65 1.8 1.95 \%
Dlglt?l DVDD2_SPI
supply
valtage LVDVDD
DRVDD2
DvDD3
2.7 3.0 3.6 \%
DVDD3_SPI
H-TG H1VvDD3
supply 2.7 3.0 3.6 \
voltage RGVDD3
PT_SHAMP =0 460 mw
PT_SHAMP =1 480 mw
. PT_SHAMP =2 500 mw
Power consumption
PT_SHAMP =3 520 mw
Standby mode 30 mwW
Sleep mode 0.7 mw
RESOLUTION
Resolution 16 | Bits
THROUGHPUT RATE
Maximum data throughput rate 50 56 | MHz
DIGITAL INPUTS
Logic family CMOS
Vr Input voltage (CMOS input) Threshold voltage for MCLK DVDD3/2 \
[ Logic high, V|y = +3.0 V +20 A
Input current -
I Logic low, Viy=0V +20 A
MCLK clock duty cycle 40 50 60 %
Input capacitance 5 pF
DIGITAL OUTPUT (CMOS Buffer)
Von Logic high, loy = -2 mA DVDD x 0.8 \
Output voltage -
VoL Logic low, I, = 2 mA DVDD x 0.22 \%

(1) All values listed are preliminary. Final values to be determined after evaluation.
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ELECTRICAL CHARACTERISTICS @ (continued)
All specifications at T, = +25°C, all power-supply voltages = +3.0 V, and conversion rate = 36 MHz, unless otherwise noted.

VSP2560PT
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ANALOG INPUT
Input signal level for full-scale out Gain=0dB 1 Vpp
Input for INP pin AVSS3 \
voltage for INN pin AVSS3 v
Input capacitance 4.8 6.0 7.2 pF
Input limit AVSS3 -0.3 AVSS + 0.3 \
REFERENCE
Positive reference voltage 1.25 \
Negative reference voltage 0.75 \
TRANSFER CHARACTERISTICS
DNL Differential nonlinearity +1 LSB
Viy = 100 mV ramp +8 LSB
Integral nonlinearity
INL Vin = 900 mV ramp +32 LSB
Integral nonlinearity channel mismatch '?;‘12?399;;2 Zhg r:jrée)l LSB
No missing codes Ensured
Step response settling time Full-scale step input 1 Pixel
Overload recovery time Step input from 1.8 Vto 0 V 2 Pixels
Data latency 11 Clocks
Signal-to-noise ratio® Grounded input capacitor 74 72 dB
Sensor offset correction range -200 200 mV
Channel isolation /E\::;nge;;: cihg r:jrée)l 74 dB
PROGRAMMABLE GAIN (Analog)
Analog gain programmable range 0 +15.40 dB
00 0000b 0 dB
00 1100b 3.12 dB
01 0011b 5.23 dB
Analog gain setting 01 10100 725 a8
10 0010b 9.38 dB
10 1010b 11.56 dB
11 0001b 13.65 dB
11 0111b 15.40 dB
Analog gain error For setting gain 0.5 dB
PROGRAMMABLE GAIN (Digital)
Digital gain programmable range 0 32 dB
Digital gain programmable step 0.032 dB
OPTICAL BLACK CLAMP (OBCLP) LOOP
Optical black clamp level Progrirg:‘]“%b:;r:'nge ” 1024 2304 16383 LsB
OB level program step 1 LSB
PRIMARY ANALOG OB CLAMP LOOP
OB DAC resolution 7 Bits
OB DAC full-scale voltage Negative side ~400 mv
Positive side +450 mV
(2) SNR =20 log (full-scale voltage/rms noise).
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ELECTRICAL CHARACTERISTICS @ (continued)
All specifications at T, = +25°C, all power-supply voltages = +3.0 V, and conversion rate = 36 MHz, unless otherwise noted.

VSP2560PT
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
LVDS BUFFER (DO, D1, CKS)
R. Differential load impedance 90 100 110 Q
Vol Differential steady-state output voltage magnitude R. =100 Q 90 110 mV
Change in the steady-state differential output
AVopl| voltage magnitude between opposite binary R =100 Q 15 mV
states
COM_SEL =0 (0.9 V mode) 0.7 11 \Y
Voc(ss) Steady-state common-mode output voltage
COM_SEL =1 (1.2 V mode) 1.0 1.4 \%
Vocer) Peak-to-peak common-mode output 20 50 mV
los Short-circuit output current Output = GND -6 6 mA
loz High-impedance state output current Vo=0VtoVCC -10 10 A
TEMPERATURE RANGE
Operating temperature -25 +85 °C
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TIMING CHARACTERISTICS
SERIAL INTERFACE TIMING SPECIFICATION (REGISTER AREA)

The serial interface command is composed of an 8-bit address, 14-bit data, and 2-bit dummy data. The 8-bit
address should be sent primarily as LSB first; the following 14-bit data should also be sent as LSB first. The 2-bit
dummy data is added after the 14-bit data. Figure 1 shows the standard write mode for serial interface timing.

Immediate
tys Update Timing

SCS ; (¢ (¢ |

N ) txns

tokn toxp
tCKL
SCLK \ | (\_

- |- tXH tXS
— \

1 ton
tog =] |-
SDI LSB X :’:’ X MSB ) LSB X:’:’ XmsBY o X o X
Addr(-:ss )l)Data Dummy Data
8 Bits 14 Bits 2 Bits
Figure 1. Standard Write Mode
Table 1. Timing Characteristics for Figure 1
PARAMETER MIN TYP MAX UNIT

tckp Clock period 40.0 ns
tekH Clock high pulse width 20.0 ns
tekL Clock low pulse width 20.0 ns
tps Data setup time 25 ns
toH Data hold time 2.0 ns
txs S| oap to SCLK setup time 2.5 ns
txy SCLK to CS hold time 2.0 ns
tyrs CS width 40 ns
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The VSP7502 also supports a continuous write mode, as shown in Figure 2.

Immediate Update Timing

SCS \ (¢ I’{{/ \‘ (¢
) ) ))
N ey e ey
£
SDI LSB X (’(’X MSB )} LSB X (’(’X msB)l o X o fLsB) (’(’X msBf o Y o JLsBY) (’(’X
)) )) )) ))
Address Data Dummy Data Data Dummy Data
8 Bits 14 Bits 2 Bits 14 Bits 2 Bits

NOTE: Continuous write mode is supported from address 1 to address 255; this mode is not supported in address 0.

Figure 2. Continuous Write Mode (Except Address 0)

The VSP7502 has two types of update timing (immediate and VD update) that are register dependent. The VD
update timing is described in Figure 3.

VD

t |l VD Update Timing
HMCK Four Clocks After VD
tsmck

MCLK

Figure 3. VD Update

Table 2. Timing Characteristics for Figure 3

PARAMETER MIN TYP MAX UNIT
tsmck Setup time for MCLK to VD 6.0 ns
tumek Hold time for MCLK to VD 1.0 ns

Copyright © 2009, Texas Instruments Incorporated entation Feedback 7
www.BPTIG:eom/TT


http://focus.ti.com/docs/prod/folders/print/vsp7502.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBES006&partnum=VSP7502
http://focus.ti.com/docs/prod/folders/print/vsp7502.html

VSP7502 .
13 TEXAS
INSTRUMENTS

SBES006 —SEPTEMBER 2009 www.ti.com

POWER-ON/POWER-OFF SEQUENCE TIMING

3.3V Power Supply =27V —+ ) {
GND--- -- GND
=+ O0msto1ms -1msto1ms
1.8V Power Supply =1.65V 4
GND---————— | e e GND
- [~ Minimum = 0 us «
MCLK/HD/VD Input | No Input Input (’(’ No Input |
))
- [~ Minimum = 0 us «
CLPDM/CLPOB/ )
HBLK/PBLK Input | No Input Input (;) No Input |
()()
Register Status | Clear Active « Clear |
))
(J(J
AFE Status | Not Active Active o Not Active |
))
System RST or
DLL RST Register Setting
' {){)
DLL Status | Unstable [RsT| | Stable Not Active |
)
{){)
HTG Status | Not Active Hi-Zz Active « Not Active |
)
(J(J
LVDS Status | Not Active Hi-Zz Active « Not Active |
))
Figure 4. Power-On/Power-Off Reset Sequence
Table 3. Reset Standby Function
MODE REGISTER CDS ADC DLL HTG LVDS
Reset Clear Not active Not active Not active Not active High-Z
Standby Active Not active Not active Active Low High-Z
Sleep Active® Not active Not active Not active Low High-Z

(1) Enabled only by address 0.
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RST_DLL Detail
RST DLL

\

HD

L L

|

Max = 40 us

[<—— Minimum = 1H

RESET

DLL Status [/

Unstable .

Unstable Stable |

R = Minimum = 0 us
MCLK Input | No Input Input |
System RESET Detail Minimum = 10 us
RESET
- [+ Maximum = 40 us
DLL Status |77/, Unstable RESET | Unstable Stable |
- = Minimum = 0 us
MCLK Input | No Input Input |
STBY Detail
(¢—— Minimum =10 us —»
STBY
-+ = Minimum =10 us - [~ Minimum = 10 us
HTG Status | Active Low Active |
LVDS Status | Active [ Hi-Z [ Active |
Figure 5. Detailed Power-On/Power-Off Timing
I-’;/IDCk/KD Address 1 Address 1 Address 67-72 Address 66
In;)ut RST_DLL INPMOD =0 HTG Phase Setting HTG Enable
VD Edge
Address 73-75 Address 77

Sampling Timing
Setting

Address 78-105 Address 106-145
. Applying CO, C1,
Base Wave Setting MO. and M1

Select DM, OB,
PBLK, and HBLK

Address 226
LVDS CKS
Pattern Setting

Address 227-228
LVDS Data
SYNC CODE Setting

r
Address 225
LVDS Level Setting
.

H

Address 229-236
LVDS Pulse Timing
Setting

J-

Address 224
LVDS Enable

—] Normal Operation

Figure 6. Register Setting Procedure
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AFE BLOCK, S/H TIMING

tmoke

oot | |
_

TF_(HTG) ——— =

| = TR_(HTG)
HTG (Output) —

(HTG): RG, H1, H2, |

LH, UH1, UH2
CMOS Signal
(Input) N >< N+ ><
TF_SHD S
SHD t /2 I
(Internal) porp I
tucke/2
ADCK _—l
(Internal) |_
tnHIBIT_MCLK
|j«—— TR_DIGCK ——— = ——————— tNHIBIT_ADCK —————

DIGCK —| | |
(Internal)

(ﬁ?;ﬁ;ﬁ >>< (N-11) >< (N -10) >< (N-9)
Figure 7. S/H Mode Timing Diagram for AFE Block
Table 4. S/H Mode Timing Characteristics for Figure 7
PARAMETER MIN TYP MAX UNIT
tMckp Master clock period 20 ns
twMcK MCLK clock duty 40 50 60 %
ts Sampling delay 2 ns

Inhibit clock period from ADCK falling

UNHIBIT_ADCK | edge () to DIGCK rising edge 7 ns
fNHIBIT MOLK Inhibit clock peri_oq from DIGCK rising 3 ns
- edge to MCLK rising edge
tR_sHD
tF sHD
tR_piGCK

(1) ADCK falling edge = TF_SHD — tyckp/2.
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Table 5. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
o 5:0 TF_RG RG fall tap select TaBe:fa?ff]oS thl%Kl"éM
13:8 TR_RG RG rise tap select Ta%ZfaDlEIIt?’::S(])(; 5'\0"855’)/64
. 5:0 TF_H1 H1 fall tap select Tage:faﬂtsflo; tl""lclKlpéM
13:8 TR_H1 H1 rise tap select Ta%ZfaDlEIIt?’::S(])(;( 5“0"86;’)/64
o 5:0 TF_H2 H2 fall tap select Télljpe:allﬂﬁot])g égggi’: 4
13:8 TR_H2 H2 rise tap select Ta%ZfaDlEIIt3;8(])f I"ﬁﬁlm
. 5:0 TF_SHD SHD fall tap select TaBe:fa?;Etsfllg BMO%KféM
138 TR_SHD SHD rise tap select TapDnglgllf::Silx I“lﬂgﬁl 64
iy 5:0 TF_SHP SHP fall tap select TaBe:fa?ff]oS E)M]_COKOP[g64
138 TR_SHP SHP rise tap select TapDnglglltigélx I“ﬁgg’ 64
75 13:8 TR_DIGCK DIGCK rise tap select T""%&E&fﬁ’f}féggﬁ’ 64
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LVDS BLOCK TIMING

MCLK
(Input)

B0-B15 From AFE Block
(Internal)

DCLK
(Internal)

B0-B15
(Internal)

LVLOAD For DATA
(Internal)

Xx8CLK For DATA
(Internal)

LVDS D1
(Output)

LVDS DO
(Output)

LVLOAD For CKS

tMCKP

—

X

(N-11)

(N-10)

>

|—TR_DCLK —»=]

X

(N-11)

(N - 10)

T 1

l«—— TR LVLOAD D——— |

T 1

l«—— TR LVLOAD CK ——

(Internal)
je—— TR_8CK
" e ﬂl‘UlI‘Lﬁ‘lILI‘LI‘LI‘IIIIU‘LI‘LI‘LI‘L
(Internal) _|
topLveks
(Output)
Figure 8. Timing Diagram for LVDS Block
Table 6. Timing Characteristics for Figure 8
PARAMETER MIN TYP MAX UNIT
tMckp MCLK clock period 20 ns
twmck MCLK clock duty 40 50 60 %
tobLvp LVDS data output delay ns
tobLveks LVDS data output delay 0 ns
Table 7. DLL-Generated Pulse Default Settings
REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
i . Tap = D[SO] X tMCKP/64
0,
229 5:0 TR_DCLK DCLK rising edge (50% duty cycle) Default = 01 0000b
. LVLOAD rising edge for CKSOUT Tap = D[5:0] % tyckp/64
230 50 TR_LVLOAD_CK (50% duty cycle) Default = 11 0000b
. CLKXx8 rising edge for CKSOUT Tap = D[5:0] x tyckp/64
231 50 TR_8CK (edge0) Default = 11 0100b
. LVLOAD rising edge for data (50% Tap = D[5:0] % tyckp/64
235 50 TR_LVLOAD_D duty cycle) Default = 11 0000b
i . Tap = D[SO] X tMCKP/64
236 5:0 TR_8D CLKXx8 rising edge for data (edge0) Default = 11 0100b
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INSERTED SYNC CODE TIMING

Pixel Counter = 0

HD _i
(Falling Edge of RESET) £ I

HD | £ |
(Rising Edge of RESET) SYNC_PIX

Pixel Counter [N-2|N-1| N o ] 1 | 2 | 3] | | | | | | | | |
Pixel Data SYNC CODE Pixel Data
LDVS Data
oupn X OO

3 Ward or 4 Ward

Figure 9. Inserted SYNC Code Timing

INSERTED SYNC CODE SETTING TIMING

The VSP7502 can generate a SYNC CODE that is inserted into LVDS data. Codes 0 and 65535 are applied for
the SYNC CODE; therefore, pixel data are limited from 1 to 65534. Figure 10 illustrates the timing for the
inserted SYNC CODE setting.

SYNC LEN =1

SYNC_PAT Word -0 =1 Word -1 =0 Word -2 =0 Word -3 =1

Pixel Data Pixel Data
LVDS Data L/ >/ >/ >< ><
(Output) >< N >\ 65885 RN ° O ° 65535 N+5
SYNC_LEN =0
SYNC_PAT Word -0 = 1 Word -1 =0 Word -2 =0
Pixel Data Pixel Data Pixel Data

o X X X X D X X

Figure 10. Inserted SYNC Code Setting Timing

Table 8. DLL-Generated Pulse Default Settings

REGISTER

ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION

227 12:0 SYNC_PIX SYNC code start pixel PIX number 0-8191

1 = FFFFh, 0 = 0000h
3.0 SYNC_PAT SYNC code pattern setting [0] = wordO, [1] = word1, [2] = word2,
228 [3] = word3
4 SYNC_LEN Length of SYNC CODE 0 = 3-sync pattern
1 = 4-sync pattern
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PIXEL COUNTER RESET TIMING

POL_HD = 0: HD Negative Edge RESET

N = 8191 Max

HD 1 | £ I

)

DIGCK ||||||||||||

[NJofi]a]s] -

Pixel Counter Reset Timing
(After two clocks from the falling edge of HD)

POL_HD = 1: HD Positive Edge RESET

£

)
HD J N = 8191 Max I

[NJofi]2]s] -

Pixel Counter Reset Timing
(After two clocks from the rising edge of HD)

Figure 11. Pixel Counter Reset Timing
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LINE COUNTER RESET TIMING

POL_VD = 0: VD Negative Edge RESET
N = 8191 Max

w T ]

HD S—l |_| |_| |_| |_| |_| |_|
POL_HD = 1

i gimmin'nnim
POL_HD =0

N]Jo]1]2a]s3] -

Line Counter Reset Timing

POL_VD = 1: VD Positive Edge RESET

N = 8191 Max

(¢

VD il

) I

HD S-ll—”—ll—”—ll—ll—l
POL_HD = 1

HD S—ll—ll—”—”—“—”—
POL HD =0

N]Jo]1]2a]3]--

Line Counter Reset Timing

Figure 12. Inserted SYNC Code Setting Timing

Table 9. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
L 0 = HD negative edge reset
N 1 POL_HD Hcounter reset timing 1 = HD positive edge reset
. 0 = VD negative edge reset
2 POL_VD Veounrer reset timing 1 = VD positive edge reset
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MCLK SETUP AND HOLD TIMING

POL SYNCCK =0

HD, VD, CLPOB,
CLPDM, HBLK, PBLK

| tvcK =1

MCLK [ [ [

| ek

POL SYNCCK =1

HD, VD, CLPOB,
CLPDM, HBLK, PBLK

|- tvcK =1

MCLK [ [ [ [

- - tsMCK

Figure 13. MCLK Setup and Hold Time

Table 10. Timing Characteristics for Figure 13

PARAMETER MIN TYP MAX UNIT
tsmck MCLK setup time to HD 6.0 ns
thmek MCLK hold time to HD 1.0 ns

Table 11. DLL-Generated Pulse Default Settings
REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
HD/VD/CLPOB/CLPDM/HBLK/PBLK 0 = Latch at positive edge of MCLK
65 0 POL_SYNCCK latch timing 1 = Latch at negative edge of MCLK
16 Submit Documentation Feedback
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CLPDM, CLPOB, HBLK, AND PBLK PATTERN SETTING TIMING

The VSP7502 provides the functionality to generate CLPDM, CLPOB, HBLK, and PBLK pulses internally. This
function has four different pattern combinations (CO, C1, MO, and M1), as shown in Figure 14. CO and C1 can set
six different signal patterns (Cx_SELx) within one frame. MO and M1 can set four different signal patterns
(Mx_SELXx) within one frame. Cx_SELx and Mx_SELx are generated by base waves. The setting area of each
pattern is specified by Cx_LINx and Mx_LINXx.

Co C1
0 Line <= 0 Line
C1_SELO

CO_SELO RER) C1_LINO
CO_LINO C1_LIN1

CO_SELA1 - -
CO_LIN1 C1_SEL2

CO_SEL2 -

Co SEL3 gg—tmi C1_LIN2

Co_SEL4 - C1_SEL3
CO_LIN4

CO_SEL5 - CLSE 8]{:“3
CO_LIN5 C1_SEL5 C1_LIN5

No Pattern (Fix High) e _
Al End of Frame o Pattern (Fix High) Al End of Frame

MO M1
0 Line 0 Line
y M1_SELO
MO_SELO 7 = M1_LINO
: MO_LINO / / /
Mo_SEL1 7 % 7 /4 /
. MO_LIN / M1_SELT 7 /
Mo_SEL2 7 / 7 o~ /
, MO_LIN2
MO_SEL3 e M1_LIN1
MO_LIN3 o Z M1_LIN2
. ; M1_SEL3 -
No Pattern (Fix High)y Ne Patom Foction M1_LIN3
o Pattern (Fix High) 7~
Al End of Frame Al End of Frame

Figure 14. CLPD, CLPOB, HBLK, and PBLK Pulses
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Step 1: Base Wave Setting (Address 78-105)

C_TPx and M_TPx are the base-wave toggling position setting registers. C_POLx and M_POLXx are the polarity
setting registers for the toggling position. Base wave C has six different patterns, and base wave M has eight

different patterns, as Figure 15 shows.

Base Wave (M) = 8 Patterns

INSTRUMENTS

Figure 15.

PIX O 8191 Max
Base Wave (C) = 6 Patterns Number y 1pg  \ TP
M_POLO M_POL1
PIX O 8191 Max - —
Number C_TPO C_TP1 M_BWO I—I
C_POLO G_POL1 M_TP2  M_TP3
M_POL2  M_POL3
cewo || - =
a M_BW1 LI
cTP2  C_TP3
cPOL2  CPOL3 wsore MTPS
4 5
C_BW1 L] — -
- M_BW2 L]
C_TP4  C_TP5 -
C_POL4 C_POL5 M‘;POGL M—;g_
6 7
BW2 L] 7 —
C_| M_BW3 ] I
c_TP6 c_TP7
C_POL6  GC_POL? M_TP8 M_TP9
C_BWS _I_,— M_POL8 M_POL9
M_BW4 T [
c_TP8 C_TP9
- _ M_TP10  M_TP11
C_POL8 C_POL9 M_POL10 M_POL11
C_BW4 | [ M_BW5 LT
C_TPIO  C_TP1 M_TP12 M_TP18
C_POL10  C_POL11 M_POL12 M_POL13
C_BWS M_BW6 |
L] M_TP14 M_TP15
M_POL14 M_POL15

M_BW7 T —

Step 2: Pattern Setting (Address 106-145)

The signal pattern is generated by using Cx_SELx and Mx_SELX, the base wave selection registers. These
registers are shown in Figure 16. The signal pattern can generate not only single toggling patterns, but also two

Base Wave Patterns

or more toggling patterns per line with a combination of base waves.

C_bws C_bw4 C_bw3 C_bw2 C_bwi C_bw0

I B

Cx_SELx | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito |

M_bw7 M_bwé M_bw5 M_bw4 M_bw3 M_bw2 M_bwi1 M_bwO0

| I B N

0 = Not Applied
1 = Applied

Mx_SELx [ Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito |

0 = Not Applied

1 =Ap|

plied

Figure 16. Base Wave Registers
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Figure 17 describes the setting area of Cx_SELx and Mx_SELX,

~ea— End of Frame

Figure 17. Cx, Mx Setting Area

Step 3: CLPDM, CLPOB, PBLK, and HBLK Pattern Selection (Address 77)
Apply CO, C1, MO, and M1 to CLPOB, CLPOB, PBLK, and HBLK with Address 77 (Table 12).

Table 12. Description of Address 77

which are specified by Cx_LINx and Mx_LINXx.

Cx Mx

0 Line 0 Line

Cx_SELO Mx SELO

Cx_SEL1 Cx_LINO Mx_LINO
Cx_LIN1 Mx_SELA1

Cx_SEL2 - = Mx_LIN
Cx_LIN2 —

Cx_SEL3 c _LIN3 Mx_SEL2

X

Cx_SEL4 - Mx SEL3 Mx_LIN2
Cx_LIN4 —

O _SELS | — — Mx_LIN3
Cx_LIN5 —— No Pattern (Fix High) —]

No Pattern (Fix High) = —— —
L End of Frame

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
000b = Select CO as CLPDM  011b = Select M1 as CLPDM
. CLPOB pulse pattern 001b = Select C1 as CLPDM 10xb = Fix low
2:0 SEL_DM seﬁ)ectior? 010b = Select MO as CLPDM  11xb = Fix high
Default = 000b
000b = Select CO as CLPOB  011b = Select M1 as CLPOB
. CLPOB pulse pattern 001b = Select C1 as CLPOB 10xb = Fix low
513 SEL_OB seﬁ)ectior? 010b = Select MO as CLPOB  11xb = Fix high
Default = 000b
77 000b = Select CO as HBLK 011b = Select M1 as HBLK
. 001b = Select C1 as HBLK 10xb = Fix low
8:6 SEL_HBLK | HBLK pulse pattern selection | 910p = Select MO as HBLK 11xb = Fix high
Default = 000b
000b = Select CO as PBLK 011b = Select M1 as PBLK
. 001b = Select C1 as PBLK 10xb = Fix low
11:9 SEL_PBLK | PBLK pulse pattern selection | g10p = Select MO as PBLK 11xb = Fix high
Default = 000b
. Reserved
13:12 - - Default = 00b
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HTG MASK TIMING
MCLK
e 11 L L e erer
HBLK I
(Internal) <
-] = TR_MASK
HMASK
itosN m I I N e A e N e A e N e N
HBLKMSK
(Internal) S I
H1 From DLL
ey L1 LT LI T LT L LT LI 1T 1T 1[I
Masked H1 (INV_H1 = 1) I
(Output) 1 | [ [ [ } K | I_,_
Masked H1 (INV_H1 =0
M ouy LI LI LIt LI
H2 From DLL
e 1 I LI
Masked H2 (INV_H2 = 0)
Oope L LIt i
Masked H2 (INV_H2 = 1) G
(Output) J I | [ [ [ ) K |_| I_
Figure 18. HTG Mask Timing
Table 13. Timing Characteristics for Figure 18
PARAMETER MIN TYP MAX UNIT
tR_MASK
Table 14. DLL-Generated Pulse Default Settings
REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
. . Tap = D[50] X tMCKP/64
75 5:0 TR_MASK HMASK rise tap select Default = 11 0000b
. . 0 = Noninverting (default)
8 INV_H1 Inverting H1 masked polarity 1 = Inverting
. . 0 = Noninverting (default)
9 INV_H2 Inverting H2 masked polarity 1= Inverting
. . 0 = Noninverting (default)
76 10 INV_LH Inverting LH masked polarity 1 = Inverting
. . 0 = Noninverting (default)
11 INV_UH1 Inverting UH1 masked polarity 1= Inverting
. . 0 = Noninverting (default)
12 INV_UH2 Inverting UH2 masked polarity 1 = Inverting
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PIN CONFIGURATION

BGA PACKAGE

VSP7502ZWV
(TOP VIEW)
1 2 3 4 5 6 7 8 9 10 1 12 13 14
A | LvAvsS LVBYPD | LVDLLVDD | DRVDD2 | DVDD2_SPI| DVDD3_SPI RST SCK AVSS2 LW RN_W RP_W NC AVSS2
B | LVAVDD LVAVSS | LVDLLVSS | DRVSS2 | DVSS3_SPI| OUTMD scs SDI AVSS2 | REFVSS_W | REFVSS_W | REFVDD_W| AVSS2 IN_W
c | Lvbvbp LVDVSS DRVSS2 | DVSS2_SPI| MN_HBLK | MN_DM ATPG AVSS2 AVSS2 AVSS2 | REFVDD_W| AVSS2 IP_W
D DWo- DW1- LVDVSS GNDS | DVSS2_SPI| MN_PBLK | MN_OB LVMON AFEMON NC RP_X REFVSS_X | AVSS2 W | AVSS2_ W
E DWO+ DW1+ GNDS GNDS RN_X REFVSS_X | AVSS2 IP_X
F DX0- DX1- CKS0- GNDS L_X REFVDD_X |  AVSS2 IN_X
G DXO0+ DX1+ CKSO0+ GNDS AVDD3 | REFVDD_X | AVSS2 X | AVSS2_X
H DYO- DY1- CKS1- GNDS AVSS3 | REFVDD_Y | AVSS2_Y | AVSS2Y
J DYO+ DY1+ CKS1+ GNDS LY REFVDD_Y |  AVSS2 IN_Y
K DZ0- DZ1- GNDS GNDS RN_Y REFVSS_Y | AVSS2 IP_Y
L DZ0+ DZ1+ GNDS RGVSS3 H2Vss3 H1VSS3 DVSS2 DVSS2 AVSS2 NC RP_Y REFVSS_Y | AVSS2_Z | AVSS2.Z
M | DLLVSS2 | DLLVSS2 | DRVSS2 | RGVDD3 | H2VDD3 H1vDD3 \s) DVSS2 AVSS2 AVSS2 AVSS2 | REFVDD_Z| AVSS2 Pz
N BYPD DLLVDD2 | DRVSS2 LH UH2 UH1 DVSS3 HD DVDD2 | REFVSS_Z | REFVSS_Z | REFVDD_Z | AVSS2 IN_Z
p | DLLvSS2 | DLLVDD2 | DRVDD2 RG H2 H1 DVDD3 MCK DVDD2 Lz RN_Z RP_Z NC AVSS2
TERMINAL FUNCTIONS
PIN NUMBER NAME VOLTAGE TYPE W DESCRIPTION

Al LVAVSS — AGND LVDS analog ground

B1 LVAVDD 18V A_Pow LVDS analog power supply

C1 LVDVDD 18V D_Pow LVDS power supply

D1 DWO- — LVO LVDS data output MSB— (channel W)

El DWO+ — LVO LVDS data output MSB+ (channel W)

F1 DX0- — LVO LVDS data output MSB- (channel X)

G1 DX0+ — LVO LVDS data output MSB+ (channel X)

H1 DYO- — LvVO LVDS data output MSB~- (channel Y)

J1 DYO+ — LVO LVDS data output MSB+ (channel Y)

K1 DZ0- — LVO LVDS data output MSB— (channel Z)

L1 DZ0+ — LVO LVDS data output MSB+ (channel Z)

M1 DLLVSS2 — AGND AFE DLL ground

N1 BYPD — AO AFE DLL bypass; connected to DLLVDD with a 1000-pF capacitor

P1 DLLVSS2 — AGND AFE DLL ground

A2 LVBYPD — AO LVDS DLL bypass; connected to DLLVDD with a 1000-pF capacitor

B2 LVAVSS — AGND LVDS analog ground

Cc2 LVDVSS — DGND LVDS ground

D2 DW1- — LVO LVDS data output LSB- (channel W)

E2 DW1+ — LVO LVDS data output LSB+ (channel W)

F2 DX1- — LVO LVDS data output LSB— (channel X)

G2 DX1+ — LVO LVDS data output LSB+ (channel X)

H2 DY1- — LVO LVDS data output LSB— (channel Y)

J2 DY1+ — LVO LVDS data output LSB+ (channel Y)

K2 Dz1- — LVO LVDS data output LSB- (channel Z)

L2 DZ1+ — LVO LVDS data output LSB+ (channel Z)

M2 DLLVSS2 — AGND AFE DLL ground

N2 DLLVDD2 18V A_Pow AFE DLL power supply

(1) Designators in TYPE: AGND = analog ground pin; A_Pow = analog power supply pin; Al = analog signal input pin; AO = analog
reference pin; DGND = digital ground pin; D_Pow = digital power supply pin; DI = digital signal input pin; DIO = digital signal
bidirectional pin; DO = digital signal output pin; HTGGND = HTG ground pin; HTG_Pow = HTG power supply pin; HTG_O = HTG signal
output pin; and LVO = LVDS signal output pin.
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TERMINAL FUNCTIONS (continued)

PIN NUMBER NAME VOLTAGE TYPE W DESCRIPTION

P2 DLLVDD2 18V A_Pow AFE DLL power supply
A3 LVDLLVDD 18V A_Pow LVDS DLL power supply
B3 LVDLLVSS — AGND LVDS DLL ground
D3 LVDVSS — DGND LVDS ground
E3 GNDS — AGND SUB ground
F3 CKS0- — LVO Negative LVDS clock output (channel 0)
G3 CKSO0+ — LVO Positive LVDS clock output (channel 0)
H3 CKS1- — LVO Negative LVDS clock output (channel 1)
J3 CKS1+ — LVO Positive LVDS clock output (channel 1)
K3 GNDS — AGND SUB ground
L3 GNDS — AGND SUB ground
M3 DRVSS2 — DGND Internal parallel data output ground
N3 DRVSS2 — DGND Internal parallel data output ground
P3 DRVDD2 18V D_Pow Internal parallel data output power supply
Ad DRVDD2 18V D_Pow Internal parallel data output power supply
B4 DRVSS2 — DGND Internal parallel data output ground
C4 DRVSS2 — DGND Internal parallel data output ground
D4 GNDS — AGND SUB ground
E4 GNDS — AGND SUB ground
F4 GNDS — AGND SUB ground
G4 GNDS — AGND SUB ground
H4 GNDS — AGND SUB ground
Ja GNDS — AGND SUB ground
K4 GNDS — AGND SUB ground
L4 RGVSS3 — HTG_GND HTG ground (RG, LH)
M4 RGVDD3 3V HTG_Pow HTG power supply (RG, LH)
N4 LH 3V HTG_O LH pulse output
P4 RG 3V HTG_O RG pulse output
A5 DVDD2_SPI 18V D_Pow Serial interface power supply
B5 DVSS3_SPI — DGND Serial interface 1/0 power supply
C5 DVSS2_SPI — DGND Serial interface ground
D5 DVSS2_SPI — DGND Serial interface ground
L5 H2VSS3 — HTG_GND | HTG ground (H2, UH2)
M5 H2VDD3 3V HTG_Pow | HTG power supply (H2, UH2)
N5 UH2 3V HTG_O UH2 pulse output
P5 H2 3V HTG_O H2 pulse output
A6 DVDD3_SPI 3V D_Pow Serial interface 1/0 power supply
B6 OUTMD 3V DI TEST setting pin; connected to DVDD3_SPI
cé MN_HBLK 1.8V DIO HBLK pulse input/output
D6 MN_PBLK 1.8V DIO PBLK pulse input/output
L6 H1VSS3 — HTG_GND | HTG ground (H1, UH1)
M6 H1VDD3 3V HTG_Pow HTG power supply (H1, UH1)
N6 UH1 3V HTG_O UH1 pulse output
P6 H1 3V HTG_O H1 pulse output
A7 RST 3V DI System reset; connected to DVDD when RESET is not used
B7 SCS 3V DI Serial data enable (active low)
C7 MN_DM 18V DIO CLPDM pulse input/output
D7 MN_OB 18V DIO CLPOB pulse input/output
L7 DVSS2 — DGND Digital block ground
M7 VD 3V DI Vertical sync pulse input
N7 DVSS3 — DGND Digital input ground
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TERMINAL FUNCTIONS (continued)

PIN NUMBER NAME VOLTAGE TYPE W DESCRIPTION

P7 DVDD3 3V D_Pow Digital input power supply

A8 SCLK 3V DI Serial data clock

B8 SDI 3V DI Serial data input/output

Cc8 ATPG 18V DI TEST setting pin; connected to GND

D8 LVMON 18V DO TEST signal output

L8 DVSS2 — DGND Digital block ground

M8 DVSS2 — DGND Digital block ground

N8 HD 3V DI Horizontal sync pulse input

P8 MCLK 3V DI Master clock input

A9 AVSS2 — AGND Analog ground

B9 AVSS2 — AGND Analog ground

c9 AVSS2 — AGND Analog ground

D9 AFEMON 18V DO TEST signal output

L9 AVSS2 — AGND Analog ground

M9 AVSS2 — AGND Analog ground

N9 DVDD2 18V D_Pow Digital block power supply

P9 DVDD2 18V D_Pow Digital block power supply

Al0 L w — AO Common reference, connected to GND with a 0.1-pF capacitor (channel W)
B10 REFVSS — AGND Reference block ground

C10 AVSS2 — AGND Analog ground

D10 NC — — No connection

L10 NC — — No connection
M10 AVSS2 — AGND Analog ground

N10 REFVSS — AGND Reference block ground

P10 L.Z — AO Common reference, connected to GND with a 0.1-pF capacitor (channel Z)
All RN_W — AO ADC negative reference, connected to GND with a 0.1-uF capacitor (channel W)
Bl11 REFVSS — AGND Reference block ground

Cl1 AVSS2 — AGND Analog ground

D11 RP_X — AO ADC positive reference, connected to GND with a 0.1-pF capacitor (channel X)
E11 RN_X — AO ADC negative reference, connected to GND with a 0.1-uF capacitor (channel X)
Fl11 L_X — AO Common reference, connected to GND with a 0.1-pF capacitor (channel X)
G111 AVDD3 3V A_Pow Analog input power supply

H11 AVSS3 — AGND Analog input ground

Ji1 LY — AO Common reference, connected to GND with a 0.1-uF capacitor (channel Y)
K11 RN_Y — AO ADC negative reference, connected to GND with a 0.1-pF capacitor (channel Y)
L11 RP_Y — AO ADC positive reference, connected to GND with a 0.1-pF capacitor (channel Y)
M11 AVSS2 — AGND Analog ground

N11 REFVSS — AGND Reference block ground

P11 RN_Z — AO ADC negative reference, connected to GND with a 0.1-pF capacitor (channel Z)
Al12 RP_W — AO ADC positive reference, connected to GND with a 0.1-pF capacitor (channel W)
B12 REFVDD_W 18V A_Pow Reference block power supply (channel W)

C12 REFVDD_W 18V A_Pow Reference block power supply (channel W)

D12 REFVSS — AGND Reference block ground

E12 REFVSS — AGND Reference block ground

F12 REFVDD_X 18V A_Pow Reference block power supply (channel X)
G12 REFVDD_X 18V A_Pow Reference block power supply (channel X)

H12 REFVDD_Y 18V A_Pow Reference block power supply (channel Y)

J12 REFVDD_Y 18V A_Pow Reference block power supply (channel Y)

K12 REFVSS — AGND Reference block ground

L12 REFVSS — AGND Reference block ground
M12 REFVDD_Z 18V A_Pow Reference block power supply (channel Z)
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TERMINAL FUNCTIONS (continued)

PIN NUMBER NAME VOLTAGE TYPE W DESCRIPTION
N12 REFVDD_Z 18V A_Pow Reference block power supply (channel Z)
P12 RP_Z — AO ADC positive reference, connected to GND with a 0.1-uF capacitor (channel Z)
Al13 NC — — No connection
B13 AVSS2 — AGND Analog ground
C13 AVSS2 — AGND Analog ground
D13 AVDD2_W 18V A_Pow Analog power supply
E13 AVSS2 — AGND Analog ground
F13 AVSS2 — AGND Analog ground
G13 AVDD2_X 18V A_Pow Analog power supply
H13 AVDD2_Y 18V A_Pow Analog power supply
J13 AVSS2 — AGND Analog ground
K13 AVSS2 — AGND Analog ground
L13 AVDD2_Z 18V A_Pow Analog power supply
M13 AVSS2 — AGND Analog ground
N13 AVSS2 — AGND Analog ground
P13 NC — — No connection
Al4 AVSS2 — AGND Analog ground
B14 IN_W — Al Analog signal negative input (channel W)
Ci14 IP_W — Al Analog signal positive input (channel W)
D14 AVDD2_W 1.8V A_Pow Analog power supply
El4 IP_X — Al Analog signal positive input (channel X)
F14 IN_X — Al Analog signal negative input (channel X)
G14 AVDD2_X 18V A_Pow Analog power supply
H14 AVDD2_Y 18V A_Pow Analog power supply
J14 IN_Y — Al Analog signal negative input (channel Y)
K14 IP_Y — Al Analog signal positive input (channel Y)
L14 AVDD2_Z 1.8V A_Pow Analog power supply
M14 IP_Z — Al Analog signal positive input (channel Z)
N14 IN_Z — Al Analog signal negative input (channel Z)
P14 AVSS2 — AGND Analog ground
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Analog Input

Analog Input

Analog Input

Analog Input

FUNCTIONAL BLOCK DIAGRAM

Mn_PBLK

Mn_HBLK

Mn_DM

Mn_OB

HD

VD MCLK RST SDATA SCLK SCS

Serial Interface and Internal Timing Control

Voltage DAC }—{ Decoder
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SYSTEM DESCRIPTION

SAMPLE-AND-HOLD (S/H) MODE

Figure 19 shows a simplified input circuit of the S/H mode. In this mode, the input signal is sampled by the SHD
signal.

SHD JO—| F—
° -5 E |
Sensor Signal Ne I * >

Input Ny O_T/OA_{ I B

SHD /O_| |_

Figure 19. S/H Input Mode Block Diagram

16-BIT ADC

The VSP7502 also provides a high-speed, 16-bit ADC. This ADC uses a fully differential, pipelined architecture
with a correction feature. This architecture achieves better linearity at lower signal levels because large linearity
errors tend to occur at specific points in the full-scale range, and linearity improves for a signal level below that
specific point. The ADC ensures 16-bit resolution for the entire full-scale range.
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OPTICAL BLACK (OB) LOOP AND OB CLAMP LEVEL

The VSP7502 has a built-in optical black (OB) offset self-calibration circuit (OB loop) that compensates the OB
level by using OB pixels that are output from the CCD image sensor. This device also provides a digital OB
clamp loop. CCD offset is compensated by converging both OB loops while activating CLPOB during a period
when OB pixels are output from the CCD. 20 pixels of the CLPOB period may be enough for stable OB loop
operation.

CCD offset is compensated as a difference between the reference level and data level of the OB pixel. These
compensated signal levels are recognized as actual OB levels, and all outputs are clamped to OB levels set by
the register. These OB levels are the base of black for the effective pixel period thereafter.

The digital OB loop corrects the OB level with time constant control, as shown in Equation 1.
Erry_ 4 — Target OB Level

Erry = Err -
N) (N-1)
2TCx (1)

where:
TCX =TC1, TC2, TC3, and TC4

The OB-DAC update timing and TC application depend on the ADC code, OB error value, and frame as shown in
Figure 20 through Figure 25. The VSP7502 provides four types of TC setting. TC1,TC2, and TC3 should set the
short time constant for rapid OB convergence. TC4 should set the long time constant to prevent the sensitive OB
convergence.

The first and second frames of operation are described in Figure 20 to Figure 25. Figure 20 and Figure 21 show
the first frame. Figure 22 and Figure 23 illustrate the second frame. Figure 24 and Figure 25 depict the second
frame with regards to address 4, bit 6 with OB_MODECTRL = 1.

DAC_Update Error DAC_Update
Error « f\
VD —I I ” / I I I_
))
£
cLPOB U A L1
Updated
Not Updated TC1 TC3 TC3  TC4 TC4

Figure 20. First Frame, Normal Operation (ADC[15:0] > 0)

Address 8, Bits[13:12]

/00=0LSB 10 = +32 LSB
DAC_Update” O = *16LSB 11=46415B
ADC[15:0] =0 DAC_Update Error,
E / I /\ DAC_Update
rror »?
VD —I I I 5
(¢ | I
CLPOB U -y, U
Updated
Non Updated et Tet Tes Tes s

Figure 21. First Frame, Stuck Detection (ADC[15:0] = 0)
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DAC_Update DAC_Updat
TN E% —opaate

(¢

vo ] [ 7 / I .
£
cLroe [igmiggt U U Uy
Updated —=TC2 TC3 TC4 TC4 TC4
NotUpdated -=TC4 TC4 TC4 TC4 TC4

Figure 22. Second Frame, Normal Operation (ADC[15:0] > 0)

Address 8, Bits[13:12]

00-0LSB  10=+32LSB
»01=+16LSB 11 = +64 LSB

DAC_Update
ADCI15:01 =0 DAC_Update Error
( £ / « /\ DAC_Update
rror )7
v 7] | |
(¢
CLPOB U s Ixaine
TC4 TCH TC3 TC4 TC4

Figure 23. Second Frame, Stuck Detection (ADC[15:0] = 0)

DAC_Update
/E_rro\r\ E%DAC_Update
()()
VD —I I / I « I_
(¢
cLroe U U Uy
Updated —=TC4 TC2 TC3 TC4 TC4
Not Updated = TC4 TC4 TC4 TC4 TC4

Figure 24. Second Frame, Normal Operation (ADC[15:0] > 0, OB_MODECTRL =1)

Address 8, Bits[13:12]
00=0LSB 10 = +32 LSB

01=+16LSB 11=+64LSB
DAC_Update/ * *

ADC[15:0] = 0 DAC_Update Error
(« DAC_Update
VD —I Error/ | )y | .
D)
{(
CLPOB 1 7 U | Ixaims
TC4 TC1 TC3  TC4 TC4

Figure 25. Second Frame, Stuck Detection (ADC[15:0] = 0, OB_MODECTRL =1)
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DAC Update Judgment
e DAC update | Error | 2 DAC_THL, DAC_THU
e DAC not updated | Error | DAC_THL, DAC_THU

DAC update (stuck detection, DAC is under range error)
» ADC code of first CLPOB after VD edge = all '0'

DAC Update level (normal operation)
» Depends on Error value

DAC Update level (stuck detection, DAC is under range error)
» Depends on address 8, bits[13:12], STUCK_DACLEV

00b = 0 LSB at DAC; 01b = +16 LSB at DAC; 10b = +32 LSB at DAC; 11b = +64 LSB at DAC
(1 LSB at DAC =512 LSB at 16-bit = 8 mV)

Table 15. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
0 = Operation as usual (default)
4 6 OB_MODECTRL DAC update control 1 = Stop DAC update at the negative edge of
first CLPOB after VD
00b = +0 LSB at DAC CODE (no update)
. DAC update code setting at stuck | 01b = +16 LSB at DAC CODE (default)
8 1312 STUCK_DACLEV recovery mode 10b = +32 LSB at DAC CODE
11b = +64 LSB at DAC CODE
|error reg| > 128 LSB at 14-bit + DAC_THL x
2:0 DAC_THL VD’(*gr:g‘;Vfé ‘:Spt‘i";“f g;"e' 64 LSB at 14-bit
. 9 Default = 000b
|error reg| > 128 LSB at 14-bit + DAC_THU x
6:4 DAC_THU Vo?g#grpreer ﬁ’sﬁg‘:‘f C'S"e' 64 LSB at 14-bit
9 Default = 000b
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TC2 and TC3 are applicable to the plural lines of the OBLNTC register.

This operation is shown in Figure 26.

OB_LNTC3=0

OB-1 OB-2 OB-3 OB-4 OB-5
L L L L L[ -
Default
OB_LNTC2=0 TC2 TC3 TC4 TC4 TC4 -
-~ i
1 Line 1 Line
OB_LNTC2=2 TC2 TC2 TC2 TC3 TC4 - -
3 Lines
OB_LNTC3 =1 TC2 TC3 TC3 TC4 TC4 - -

1 Line

2 Lines

Figure 26. Need Title

Table 16. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
i 3:0 0B_TC1 TC1 time constant ngf;jfjfggbl)
74 OB_TC2 TC2 time constant ngfzuzlicfjlcggbl)
] 3:0 0B_TC3 TC3 time constant Tgﬁf;jf‘lfggbl)
74 OB_TC4 TC4 time constant ngfzjicffoc;;bl)
7 50 0B_LNTC2 TC2 lne lengh " Dot = 0000006
11:6 OB_LNTC3 TC3 line length Hne ISQ?;BH: =Oo%_|60NoTo(t:a3 o
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PROGRAMMABLE GAIN

The VSP7502 gain ranges from 0 dB to 47.4 dB. The desired gain is set through a combination of analog gain
and the digital programmable gain amplifier (DPGA). Both gain settings are controlled through the serial
interface.

Analog gain can be programmed from 0 dB to 15.4 dB in 8-dB steps. Digital gain can be programmed from 0 dB
to 32 dB in 0.032-dB steps. The digital gain changes linearly in proportion to the setting code. The relationship
between the input code and digital gain is shown in Figure 27.

30 —
25
pd
20 v
g 15 //
£ e
S
10 ///
/
S
0

0

100 200 300 400 500 600 700 800 900 1000

Input Code for Gain Control (10-Bit)

Figure 27. Setting Code versus Gain

Table 17. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS | BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
00 0000b =0 dB 10 0010b = 9.4 dB
00 1100b = 3.1 dB 10 1010b =11.6 dB
36 5:0 AGAIN_W Analog gain selection (channel W) 010011b=5.2dB 11 0001b =13.7 dB
01 1010b = 7.3 dB 11 0111b =15.4dB
Default = 00 0000b
00 0000b =0 dB 10 0010b =9.4 dB
00 1100b = 3.1 dB 10 1010b = 11.6 dB
37 5.0 AGAIN_X Analog gain selection (channel X) 010011b = 5.2 dB 11 0001b =13.7 dB
01 1010b = 7.3 dB 11 0111b =15.4dB
Default = 00 0000b
00 0000b =0 dB 10 0010b = 9.4 dB
00 1100b = 3.1 dB 10 1010b =11.6 dB
38 5:0 AGAIN_Y Analog gain selection (channel Y) 010011b=5.2dB 11 0001b =13.7 dB
01 1010b = 7.3 dB 11 0111b =15.4dB
Default = 00 0000b
00 0000b =0 dB 10 0010b = 9.4 dB
00 1100b = 3.1 dB 10 1010b = 11.6 dB
39 5.0 AGAIN_Z Analog gain selection (channel Z) 010011b =5.2.dB 11 0001b =13.7 dB
01 1010b = 7.3 dB 11 0111b =15.4dB
Default = 00 0000b
) . . Digital gain (dB) = DGAIN/32
40 9:0 DGAIN_W Digital gain (channel W) Default = 00 0000 0000b
) . . Digital gain (dB) = DGAIN/32
41 9:0 DGAIN_X Digital gain (channel X) Default = 00 0000 0000b
) - . Digital gain (dB) = DGAIN/32
42 9:0 DGAIN_Y Digital gain (channel Y) Default = 00 0000 0000b
) - . Digital gain (dB) = DGAIN/32
43 9:0 DGAIN_Z Digital gain (channel Z) Default = 00 0000 0000b
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CLOCKING AND DLL

The VSP7502 requires the following clocks for proper operation: MCLK, the system clock; CLPOB, the optical
black level clamp; and CLPDM, the input clamp.

The HBLK timing signal transmits the horizontal blanking period timing. In this period, high-speed HTG pulses
are masked. The PBLK timing signal transmits the data output blanking period timing. In this period, outputting
the ADC data is masked.

The VSP7502 has built-in DLL circuits that enable the required sampling clocks and the horizontal timing pulse
and logic clocks for outputting LVDS data to be generated.

VOLTAGE REFERENCE

All reference voltages and bias currents used on the VSP7502 are created from internal bandgap circuitry. The
device has a symmetrically independent voltage reference for each channel.

Both channels of the S/H and the ADC use two primary reference voltages: REFP (1.25 V) and REFN (0.75 V) of
individual references. REFP and REFN are buffered on-chip. The ADC full-scale range is determined by twice
the difference voltage between REFP and REFN.

REFP and REFN should be heavily decoupled with appropriate capacitors.

HOT PIXEL REJECTION

Sometimes, OB pixel output signals from the CCD include unusual level signals that are caused by pixel
defection. If this level reaches a full-scale level, it may affect OB level stability. The VSP7502 has a function that
rejects the unusually large pixel levels (hot pixels) in the OB pixel. This function may contribute to CCD yield
improvement that is caused by OB pixel failure.

The rejection level for hot pixels is set by HPIX _LEVEL. When hot pixels are detected, the VSP7502 rejects it
and ignores the error value of hot pixels. Hot pixel rejection is only effective in TC4 (TC = OB time constant
setting).

Table 18. DLL-Generated Pulse Default Settings

REGISTER
ADDRESS BITS NAME DESCRIPTION CIRCUIT OPERATION CONDITION
. . ) (OB_HPLEV + 1) x 256 LSB at 16 bits
, 3.0 HPIX_LEVEL Hot pixel reject level Default = 1111b
. . 0 = No rejection (default)
4 HPIX_ENABLE Hot pixel rejection 1 = Enable hot pixel rejection
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REGISTER DEFINITIONS

Table 19. Register Definitions

ADDRESS BIT

NAME

DESCRIPTION

CIRCUIT OPERATION CONDITION

UPDATE
TIMING

1:0

STB

Standby, all circuits

X0b = Normal operation
01b = Standby

11b = Sleep

Default = 00b

3:2

Reserved

Reserved
Default = 00b

STB_CH_W

Channel W standby

0 = Normal operation
1 = Standby
Default = 0

STB_CH_X

Channel X standby

0 = Normal operation
1 = Standby
Default =0

STB_CH_Y

Channel Y standby

0 = Normal operation
1 = Standby
Default = 0

STB CH_Z

Channel Z standby

0 = Normal operation
1 = Standby
Default =0

STB_HTG

HTG standby

0 = Normal operation
1 = HTG standby
Default = 0

13:9

Reserved

Reserved
Default = 00000b

Immediate

REG_RST

REG reset

0 = Normal operation
1 = Register reset
Default = 0

RST_DLL

DLL reset

0 = Normal operation
1 = DLL reset
Default = 0

INPMOD

Must be set to '0'

0 = Normal operation

1 = Inhibited

Must be set to '0' before normal operation can begin.
Default = 1

MCKSTPEN

MCLK stop detect

0 = Off
1 = MCK stop detection on
Default = 1

13:8

Reserved

Reserved
Default = 000 0000 0000b

Immediate

1:0

PT_SHAMP

SHAMP power trimming

00b = Power 0 10b = Power 2
01b = Power 1 11b = Power 3

Default = 01b

4:12

PT_RBIAS

RBIAS power trimming

001b = -10% mode 101b = +10% mode
010b = Normal operation Others = Null

Default = 010b

13:5

Reserved

Reserved
Default = 0 0000 0000b

Immediate
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
. Reserved
30 - Reserved Default = 0000b
0 = Normal operation
4 MSKBOUT_W BOUT channel W mask 1 = BOUT mask (fixed low)
Default = 0
0 = Normal operation
5 MSKBOUT_X BOUT channel X mask 1 = BOUT mask (fixed low)
Default = 0
0 = Normal operation
3 6 MSKBOUT_Y BOUT channel Y mask 1 = BOUT mask (fixed low) Immediate
Default =0
0 = Normal operation
7 MSKBOUT_Z BOUT channel Z mask 1 = BOUT mask (fixed low)
Default = 0
0 = Mask data when PBLK is '0'
8 MASK_DATA — 1 = No mask
Default = 0
X Reserved
139 - Reserved Default = 00000b
) ) ) (HPIX_LEVEL + 1) x 256 LSB at 16 bits
3.0 HPIX_LEVEL Hot pixel reject level Default = 1111b
0 = No rejection
4 4 HPIX_ENABLE Hot pixel rejection 1 = Enable hot pixel rejection VD update
Default =0
) Reserved
135 - Reserved Default = 0 0000 0000b
] ) TC1 = 2(0B_TCL +1)
3.0 OB_TC1 TC1 time constant Default = 0100b
X TC2 = 2(0B_TC2 +1)
5 : VD updat
74 OB_TC2 TC2 time constant Default = 0100b update
. Reserved
138 - Reserved Default = 00 0000b
) . TC3 = 2(0B_TC3 + 1)
3:0 OB_TC3 TC3 time constant Default = 1000b
. TC4 = 2(0B_TC4 +1)
R VD
6 74 OB_TC4 TC4 time constant Default = 1011b update
. Reserved
138 - Reserved Default = 00 0000b
. . Line length = OB_LNTC2 + 1
5:0 OB_LNTC2 TC2 line length Default = 00 0000b
. ) Line length = OB_LNTC3 + 1
7 11:6 OB_LNTC3 TC3 line length Default = 00 0000b VD update
. Reserved
13:12 — Reserved Default = 00b
. Reserved
110 - Reserved Default = 0000 0000 0000b
00b = +0 LSB at DAC CODE (no update)
8 . 01b = +16 LSB at DAC CODE
13:12 STUCK _ DAC update code setting at 10b = +32 LSB at DAC CODE
’ DACLEV stuck recovery mode 11b = +64 LSB at DAC CODE
Default = 01b
. Vpac lower update level |error reg| > 128 LSB at 14-bit + DAC_THL x
20 DAC_THL (error register < 0) 64 LSB at 14-bit
Reserved
3 — Reserved Default = 0 ‘
o vV, date level | | > 128 LSB at 14-bit + DAC_THU Immediate
. bac upper update leve error reg| > at 14-bit + - x
64 DAC_THU (error register > 0) 64 LSB at 14-bit
. Reserved
137 - Reserved Default = 000 0000b
10-31 — — Reserved Reserved —
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
. SHD delay line control Delay (ns) = D[2:0] x 0.3
. 20 DLY_SHD_W (channel W) Default = 000b N
mmediate
13:3 — Reserved Reserved
: Default = 000 0000 0000b
. SHD delay line control Delay (ns) = D[2:0] x 0.3
33 20 DLY_SHD_X (channel X) Default = 000b | diat
mmediate
) Reserved
133 - Reserved Default = 000 0000 0000b
. SHD delay line control Delay (ns) = D[2:0] x 0.3
u 20 DLY_SHD_Y (channel Y) Default = 000b oo
mmediate
13:3 — Reserved Reserved
: Default = 000 0000 0000b
. SHD delay line control Delay (ns) = D[2:0] x 0.3
. 20 DLY_SHD_z (channel X) Default = 000b i
mmediate
13:3 — Reserved Reserved
: Default = 000 0000 0000b
00 0000b = 0 dB 10 0010b = 9.4 dB
) . 00 1100b = 3.1 dB 10 1010b = 11.6 dB
5:0 AGAIN W Analog gain selection 01 0011b = 5.2 dB 11 0001b = 13.7 dB
- (channel W) 01 1010b = 7.3 dB 11 0111b = 15.4 dB
36 VD update
Default = 00 0000b
. Reserved
13:6 - Reserved Default = 0000 0000b
00 0000b =0 dB 10 0010b = 9.4 dB
_ ) 00 1100b = 3.1 dB 10 1010b = 11.6 dB
5:0 AGAIN X Analog gain selection 01 0011b = 5.2 dB 11 0001b = 13.7 dB
- (channel X) 01 1010b = 7.3 dB 11 0111b = 15.4 dB
37 VD update
Default = 00 0000b
. Reserved
13:6 - Reserved Default = 0000 0000b
00 0000b =0 dB 10 0010b = 9.4 dB
] ] 00 1100b = 3.1 dB 10 1010b = 11.6 dB
5:0 AGAIN Y Analog gain selection 01 0011b = 5.2 dB 11 0001b = 13.7 dB
- (channel ) 011010b =7.3dB 11 0111b = 15.4 dB
38 VD update
Default = 00 0000b
. Reserved
13:6 - Reserved Default = 0000 0000b
00 0000b = 0 dB 10 0010b = 9.4 dB
. . 00 1100b = 3.1 dB 10 1010b = 11.6 dB
5.0 AGAIN Z Analog gain selection 01 0011b = 5.2 dB 11 0001b = 13.7 dB
- (channel 2) 01 1010b = 7.3 dB 11 0111b = 15.4 dB
39 VD update
Default = 00 0000b
. Reserved
136 - Reserved Default = 0000 0000b
9:0 DGAIN_W Digital gain (channel W) Bgﬁilltgj'gé%%%g SOGO'SLNBz
40 q VD update
13:10 — Reserved gg?:ﬁe: 0000b
9:0 DGAIN_X Digital gain (channel X) gggilltgflgé%%)o; (I)DO%SLNBZ
41 VD update
13:10 — Reserved ngsaelme:doooob
9:0 DGAIN_Y Digital gain (channel Y) ngilltgjlgo(?)%)o; (I)D(%SLN/BZ
42 VD update
13:10 — Reserved gz?:ﬁejooom
9:0 DGAIN_Z Digital gain (channel Z) Bgﬁilltgj'gé%%%g SOGO'SLNBz
43 q VD update
13:10 — Reserved gg?:ﬁe: 0000b
44 130 OBLEV_W OB level (channel W) e e ot oo Saaas® VD update
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Table 19. Register Definitions (continued)

ADDRESS

BIT

NAME

DESCRIPTION

CIRCUIT OPERATION CONDITION

UPDATE
TIMING

45

13:0

OBLEV_X

OB level (channel X)

OB level (LSB) = 1024 to 16383
Default = 00 1001 0000 0000b

VD update

46

13:0

OBLEV_Y

OB level (channel Y)

OB level (LSB) = 1024 to 16383
Default = 00 1001 0000 0000b

VD update

47

13:0

OBLEV_Z

OB level (channel Z)

OB level (LSB) = 1024 to 16383
Default = 00 1001 0000 0000b

VD update

48-63

Reserved

Reserved

64

3:.0

MON_SEL

Select monitor signal

0000b = No monitor (fixed 1010b = HMASK
low) 1011b = SDO_TG
0010b = SHD_W 1100b = VRgyvenT
0100b = SHD_X 1101b = HRgyenT
0110b = SHD_Y Others = Fixed low
1000b = SHD_Z

1001b = DIGCK

Default = 0000b

MON_CLPDM

CLPDM monitor output

0 = No monitor (Hi-Z)
1 = Monitor (output)
Default =0

MON_CLPOB

CLPOB monitor output

0 = No monitor (Hi-Z)
1 = Monitor (output)
Default = 0

MON_HBLK

HBLK monitor output

0 = No monitor (Hi-Z)
1 = Monitor (output)
Default =0

MON_PBLK

PBLK monitor output

0 = No monitor (Hi-Z)
1 = Monitor (output)
Default = 0

Immediate

EXT_CLPDM

CLPDM internal/external select

0 = Internal
1 = External
Default =0

EXT_CLPOB

CLPOB internal/external select

0 = Internal
1 = External
Default = 0

10

EXT_HBLK

HBLK internal/external select

0 = Internal
1 = External
Default = 0

11

EXT_PBLK

PBLK internal/external select

0 = Internal
1 = External
Default = 0

13:12

Reserved

Reserved
Default = 00b
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Table 19. Register Definitions (continued)

Default = 00000b

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
0 = Latch at positive edge of MCLK
HD/VD/CLPOB/CLPDM/ _ -
0 POL_SYNCCK HBLK/PBLK latch timing 1= LatcE\ at negative edge of MCLK
Default =0
0 = HD negative edge reset
1 POL_HD HcounTer reset timing 1 = HD positive edge reset
Default = 0
0 = VD negative edge reset
2 POL_VD VcounTer reset timing 1 = VD positive edge reset
Default =0
3 — Reserved Reserved
: 0 = Active low
4 POL_CLPDM N ey M| 1= Active high
Default = 0
0 = Active low
5 POL_CLPOB CLPOB polarity control (external) | 1 = Active high
Default =0
0 = Active low
6 POL_HBLK HBLK polarity control (external) | 1 = Active high ]
65 Default = 0 Immediate
0 = Active low
7 POL_PBLK PBLK polarity control (external) | 1 = Active high
Default =0
- 0 = Output at positive edge of MCLK
CLPDM output timing _ .
8 OUTPOL_CLPDM (internally generated) 1= OutEUt at negative edge of MCLK
Default = 0
L 0 = Output at positive edge of MCLK
9 | ouTPOL CLPOB CLPOB output timing 1 = Output at negative edge of MCLK
(internally generated) "
Default = 0
- 0 = Output at positive edge of MCLK
HBLK output timing _ .
10 OUTPOL_HBLK (internally generated) 1= OutEUt at negative edge of MCLK
Default = 0
. 0 = Output at positive edge of MCLK
11 | OUTPOL PBLK PBLK output timing 1 = Output at negative edge of MCLK
(internally generated) "
Default = 0
13:12 — Reserved Reserved
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Table 19. Register Definitions (continued)

ADDRESS

BIT

NAME

DESCRIPTION

CIRCUIT OPERATION CONDITION

UPDATE
TIMING

66

OUTEN_RG

RG output buffer control

0 = RG output
1 = High-Z
Default = 1

OUTEN_H1

H1 output buffer control

0 = H1 output
1 = High-Z
Default = 1

OUTEN_H2

H2 output buffer control

0 = H2 output
1 = High-Z
Default = 1

OUTEN_LH

LH output buffer control

0 = LH output
1 =High-Z
Default = 1

OUTEN_UH1

UH1 output buffer control

0 = UH1 output
1 = High-Z
Default = 1

OUTEN_UH2

UH2 output buffer control

0 = UH2 output
1 = High-Z
Default = 1

7:6

Reserved

Reserved
Default = 00b

STBY_H1

H1 standby

0 = Active
1 = Standby
Default = 1

STBY_H2

H2 standby

0 = Active
1 = Standby
Default = 1

10

STBY_LH

LH standby

0 = Active
1 = Standby
Default = 1

11

STBY_UH1

UH1 standby

0 = Active
1 = Standby
Default = 1

12

STBY_UH2

UH2 standby

0 = Active
1 = Standby
Default = 1

13

Reserved

Reserved
Default = 0

Immediate

67

5:0

TF_RG

RG falling tap select

Tap = D[5:0] x tyckp/64
Default = 00 1101b

7:6

Reserved

Reserved
Default = 00b

13:8

TR_RG

RG rising tap select

Tap = D[13:8] x tyckp/64
Default = 00 0001b

VD update

68

5:0

TF_H1

H1 falling tap select

Tap = D[5:0] X tyckp/64
Default =01 1111b

7:6

Reserved

Reserved
Default = 00b

13:8

TR_H1

H1 rising tap select

Tap = D[13:8] x tyckp/64
Default = 00 0000b

VD update

69

5:0

TF_H2

H2 falling tap select

Tap = D[5:0] x tyckp/64
Default = 00 0000b

7:6

Reserved

Reserved
Default = 00b

13:8

TR_H2

H2 rising tap select

Tap = D[13:8] x tyckp/64
Default = 01 1111b

VD update

70

5:0

TF_LH

LH falling tap select

Tap = D[5:0] % tyckp/64
Default = 00 0000b

7:6

Reserved

Reserved
Default = 00b

13:8

TR_LH

LH rising tap select

Tap = D[13:8] x tyckp/64
Default = 00 0000b

VD update
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Table 19. Register

Definitions (continued)

ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION Lzlr'ljl\lil'T\IEE
5:0 TF_UH1 UH1 falling tap select -Igae’fnazlPE(:)%] gotgggplm
71 7:6 — Reserved ngaelme:doob VD update
13:8 TR_UH1 UH1 rising tap select Bz?azl?ilgas(])go%"gwlm
50 TF_UH2 UH2 falling tap select Ei’f’azlf’fa%] (’)‘Ot(“)’gg"’ 64
72 7:6 — Reserved gg?:lﬁ{ej 00b VD update
13:8 TR_UH2 UH2 rising tap select Ei?azl?ilgé%got(’)“gw/m
5:0 TF_SHD SHD falling tap select -Igae’fnazlPE:l%] gotg'fgplm
73 7:6 — Reserved ngaeur;{e:d 00b VD update
13:8 TR_SHD SHD rising tap select Bz?azl?ilfislfotfgwlm
74 — — Reserved Reserved VD update
5.0 TR_MASK HMASK rising tap select B?e?ail?isﬁl ;Ot(’i"ocgplm
75 7:6 — Reserved gz?:lmej 00b VD update
13:8 TR_DIGCK DIGCK rising tap select Ei‘]i’azﬂlf’ls(])goti"ﬂp/ 64
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Table 19. Register Definitions (continued)

ADDRESS BIT NAME

DESCRIPTION

CIRCUIT OPERATION CONDITION

UPDATE
TIMING

0 OBSKIP

CLPOB skip mode

0 = Normal operation

(CLPOB is effective for every line)

1 = Skip mode

(CLPOB is effective at only the odd or even line)
Default = 0

1 SEL_OBSKIP

Skip select for even or odd line

0 = Skip odd lines
1 = Skip even lines
Default =0

3:2 —

Reserved

Reserved
Default = 00b

4 INV_CO

CO invert

0 = Noninverting
1 = Inverting
Default = 0

5 INV_C1

C1 invert

0 = Noninverting
1 = Inverting
Default = 0

6 INV_MO

MO invert

0 = Noninverting
1 = Inverting
Default = 0

76
7 INV_M1

M1 invert

0 = Noninverting
1 = Inverting
Default = 0

VD update

8 INV_H1

Inverted H1 masked polarity

0 = Noninverting
1 = Inverting
Default = 0

9 INV_H2

Inverted H2 masked polarity

0 = Noninverting
1 = Inverting
Default = 0

10 INV_LH

Inverted LH masked polarity

0 = Noninverting
1 = Inverting
Default = 0

11 INV_UH1

Inverted UH1 masked polarity

0 = Noninverting
1 = Inverting
Default = 0

12 INV_UH2

Inverted UH2 masked polarity

0 = Noninverting
1 = Inverting
Default = 0

13 —

Reserved

Reserved
Default = 0000b

2:0 SEL_DM

CLPDM pulse pattern selection

000b = Select CO as CLPDM (default)
001b = Select C1 as CLPDM

010b = Select MO as CLPDM

011b = Select M1 as CLPDM

10xb = Fixed low

11xb = Fixed high

5:3 SEL_OB

CLPOB pulse pattern selection

000b = Select CO as CLPOB (default)
001b = Select C1 as CLPOB

010b = Select MO as CLPOB

011b = Select M1 as CLPOB

10xb = Fixed low

11xb = Fixed high

'

8:6 SEL_HBLK

HBLK pulse pattern selection

000b = Select CO as HBLK (default)
001b = Select C1 as HBLK

010b = Select MO as HBLK

011b = Select M1 as HBLK

10xb = Fixed low

11xb = Fixed high

VD update

11:9 SEL_PBLK

PBLK pulse pattern selection

000b = Select CO as PBLK (default)
001b = Select C1 as PBLK

010b = Select MO as PBLK

011b = Select M1 as PBLK

10xb = Fixed low

11xb = Fixed high

13:12 —

Reserved

Reserved
Default = 00b

40 Submit Documentation Feedback

WWW.

Copyri Texas Instruments Incorporated
BPIT1G:eom/T1
[ ]


http://focus.ti.com/docs/prod/folders/print/vsp7502.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBES006&partnum=VSP7502
http://focus.ti.com/docs/prod/folders/print/vsp7502.html

13 TEXAS
INSTRUMENTS

www.ti.com

VSP7502

SBES006 —SEPTEMBER 2009

Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
12:0 c TPO Pixel number setting Pixel number 0 to 8191
' - (base wave 0, first toggle point) | Default = 0 0000 0000 0000b
8 0 = Low VD update
13 C_POLO C_TPO polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP1 (base wavepoo,iigcond toggle Default = 0 0000 0000 0000b
79 VD update
0 = Low
13 C_POL1 C_TP1 polarity 1 = High
Default =0
12:0 C P2 Pixel number setting Pixel number 0 to 8191
’ - (base wave 1, first toggle point) | Default = 0 0000 0000 0000b
80 0=Low VD update
13 C_POL2 C_TP2 polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP3 (base wavep]airs]te)cond toggle Default = 0 0000 0000 0000b
81 VD update
0 = Low
13 C_POL3 C_TP3 polarity 1 = High
Default = 0
12:0 C TPa Pixel number setting Pixel number 0 to 8191
) - (base wave 2, first toggle point) | Default = 0 0000 0000 0000b
82 0=Low VD update
13 C_PoOL4 C_TP4 polarity 1 =High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP5 (base wavepzo,irs],te)cond toggle Default = 0 0000 0000 0000b
83 VD update
0 = Low
13 C_POL5 C_TP5 polarity 1 =High
Default = 0
12:0 C TP6 Pixel number setting Pixel number 0 to 8191
' - (base wave 3, first toggle point) | Default = 0 0000 0000 0000b
84 0=Low VD update
13 C_POL6 C_TP6 polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP7 (base wavep?;iigcond toggle Default = 0 0000 0000 0000b
85 VD update
0 =Low
13 C_POL7 C_TP7 polarity 1 = High
Default =0
12:0 C TP8 Pixel number setting Pixel number 0 to 8191
’ - (base wave 4, first toggle point) | Default = 0 0000 0000 0000b
86 0=Low VD update
13 C_POL8 C_TP8 polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP9 (base wave;o,irs]te)cond toggle Default = 0 0000 0000 0000b
87 VD update
0 = Low
13 C_POL9 C_TP9 polarity 1 = High
Default = 0
12:0 c TP10 Pixel number setting Pixel number 0 to 8191
) - (base wave 5, first toggle point) | Default = 0 0000 0000 0000b
88 0=Low VD update
13 C_POL10 C_TP10 polarity 1 =High
Default = 0
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
Pixel number setting .
. Pixel number 0 to 8191
12:0 C_TP11 (base wave;o,irs{te)cond toggle Default = 0 0000 0000 0000b
89 VD update
0 = Low
13 C_POL11 C_TP11 polarity 1 =High
Default = 0
12:0 M TPO Pixel number setting Pixel number 0 to 8191
' - (base wave 0, first toggle point) | Default = 0 0000 0000 0000b
90 0=Low VD update
13 M_POLO M_TPO polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 M_TP1 (base wavepoo,iigcond toggle Default = 0 0000 0000 0000b
91 VD update
0 = Low
13 M_POL1 M_TP1 polarity 1 = High
Default =0
12:0 M TP2 Pixel number setting Pixel number 0 to 8191
’ - (base wave 1, first toggle point) | Default = 0 0000 0000 0000b
92 0=Low VD update
13 M_POL2 M_TP2 polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 M_TP3 (base wavep]airs]te)cond toggle Default = 0 0000 0000 0000b
93 VD update
0 = Low
13 M_POL3 M_TP3 polarity 1 = High
Default = 0
12:0 M TP4 Pixel number setting Pixel number 0 to 8191
) - (base wave 2, first toggle point) | Default = 0 0000 0000 0000b
94 0=Low VD update
13 M_POL4 M_TP4 polarity 1 =High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 M_TP5 (base wavepzo,irs],te)cond toggle Default = 0 0000 0000 0000b
95 VD update
0 = Low
13 M_POL5 M_TP5 polarity 1 =High
Default = 0
12:0 M TP6 Pixel number setting Pixel number 0 to 8191
' - (base wave 3, first toggle point) | Default = 0 0000 0000 0000b
96 0 = Low VD update
13 M_POL6 M_TP6 polarity 1 = High
Default =0
Pixel number setting .
. Pixel number 0 to 8191
12:0 M_TP7 (base wavep?;iigcond toggle Default = 0 0000 0000 0000b
97 VD update
0 = Low
13 M_POL7 M_TP?7 polarity 1 = High
Default = 0
12:0 M TP8 Pixel number setting Pixel number 0 to 8191
’ - (base wave 4, first toggle point) | Default = 0 0000 0000 0000b
98 0=Low VD update
13 M_POLS8 M_TP8 polarity 1 = High
Default = 0
Pixel number setting .
. Pixel number 0 to 8191
12:0 M_TP9 (base wave;o,irs]te)cond toggle Default = 0 0000 0000 0000b
99 VD update
0 = Low
13 M_POL9 M_TP9 polarity 1 = High
Default = 0
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
12:0 M TP10 Pixel number setting Pixel number 0 to 8191
) - (base wave 5, first toggle point) | Default = 0 0000 0000 0000b
100 0=Low VD update
13 M_POL10 M_TP10 polarity 1 = High
Default =0
Pixel number setting .
12:0 M_TP11 (base wave 5, second toggle ggg u?tuTg%O%éoo%t%loooob
oint -
101 poin) VD update
0 = Low
13 M_POL11 M_TP11 polarity 1 = High
Default =0
12:0 M TP12 Pixel number setting Pixel number 0 to 8191
. - base wave 6, first toggle point) | Default = 0 0000 0000 0000b
( ggle p
102 0=Low VD update
13 M_POL12 M_TP12 polarity 1 = High
Default = 0
Pixel number setting .
12:0 M_TP13 (base wave 6, second toggle Eggurl]tuingzo%(t)oo%%)%loooob
oint B
103 poiny VD update
0 = Low
13 M_POL13 M_TP13 polarity 1 = High
Default = 0
. Pixel number setting Pixel number 0 to 8191
12:0 M_TP14 (base wave 7, first toggle point) | Default = 0 0000 0000 0000b
104 0=Low VD update
13 M_POL14 M_TP14 polarity 1 =High
Default = 0
Pixel number setting .
12:0 M_TP15 (base wave 7, second toggle Bzgur;tuf]gego%éoo%%%looom
oint B
105 poin) VD update
0 = Low
13 M_POL15 M_TP15 polarity 1 =High
Default = 0
. Line number setting Line number = 0 to 8191
12:0 CO_LINO (CO, first pattern change line) | Default = 0 0000 0000 0000b
106 0 = Disabled VD update
13 CO_GENO CO global enable 1 = Enabled
Default = 0
X Reserved
5:0 CO_SELO Pattern select Default = 00 0000b
107 R q VD update
. eserve:
13:6 - Reserved Default = 0000 0000b
12:0 CO LINL Line number setting Line number = 0 to 8191
' - (CO, second pattern change line) | Default = 0 0000 0000 0000b
108 0 = Disabled VD update
13 CO_EN1 CO_LIN1 enable 1 = Enabled
Default = 0
X Reserved
5:0 CO_SEL1 Pattern select Default = 00 0000b
109 R q VD update
. eserve:
13:6 - Reserved Default = 0000 0000b
12:0 CO LIN2 Line number setting Line number = 0 to 8191
' - (CO, third pattern change line) | Default = 0 0000 0000 0000b
110 0 = Disabled VD update
13 CO_EN2 CO_LIN2 enable 1 = Enabled
Default =0
X Reserved
5:0 CO_SEL2 Pattern select Default = 00 0000b
111 R q VD update
. eserve:
13:6 - Reserved Default = 0000 0000b

Copyright © 2009, Texas Instruments Incorporated Submpi entation Feedback 43
WWW BD-I Jlszeom T
[ J [ J


http://focus.ti.com/docs/prod/folders/print/vsp7502.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBES006&partnum=VSP7502
http://focus.ti.com/docs/prod/folders/print/vsp7502.html

VSP7502

SBES006 —SEPTEMBER 2009

I

TEXAS
INSTRUMENTS

www.ti.com

Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
12:0 CO LIN3 Line number setting Line number = 0 to 8191
) - (Co, fourth pattern change line) | Default = 0 0000 0000 0000b
112 0 = Disabled VD update
13 CO_EN3 CO_LIN3 enable 1 = Enabled
Default = 0
X Reserved
5:0 CO_SEL3 Pattern select Default = 00 0000b
113 R q VD update
. eserve:
13:6 - Reserved Default = 0000 0000b
12:0 CO LIN4 Line number setting Line number = 0 to 8191
) - (Co, fifth pattern change line) | Default = 0 0000 0000 0000b
114 0 = Disabled VD update
13 CO_EN4 CO_LIN4 enable 1 = Enabled
Default =0
X Reserved
5:0 CO_SEL4 Pattern select Default = 00 0000b
115 R q VD update
. eserve:
136 - Reserved Default = 0000 0000b
12:0 CO LINS Line number setting Line number = 0 to 8191
) - (CO, sixth pattern change line) | Default = 0 0000 0000 0000b
116 0 = Disabled VD update
13 CO_EN5 CO_LIN5 enable 1 = Enabled
Default = 0
X Reserved
5:0 CO_SEL5 Pattern select Default = 00 0000b
117 R q VD update
. eserve:
13:6 - Reserved Default = 0000 0000b
12:0 C1 LINO Line number setting Line number = 0 to 8191
) — (C1, first pattern change line) | Default = 0 0000 0000 0000b
118 0 = Disabled VD update
13 C1_GENO C1 global enable 1 = Enabled
Default = 0
X Reserved
5:0 C1_SELO Pattern select Default = 00 0000b
119 R q VD update
. eserve:
136 - Reserved Default = 0000 0000b
12:0 C1 LINL Line number setting Line number = 0 to 8191
) — (C1, second pattern change line) | Default = 0 0000 0000 0000b
120 0 = Disabled VD update
13 C1_EN1 C1_LIN1 enable 1 = Enabled
Default = 0
X Reserved
5:0 Cl1_SEL1 Pattern select Default = 00 0000b
121 R q VD update
. eserve:
136 - Reserved Default = 0000 0000b
12:0 C1 LIN2 Line number setting Line number = 0 to 8191
) — (C1, third pattern change line) | Default = 0 0000 0000 0000b
122 0 = Disabled VD update
13 C1_EN2 C1_LIN2 enable 1 = Enabled
Default =0
X Reserved
5:0 C1_SEL2 Pattern select Default = 00 0000b
123 R q VD update
. eserve:
136 - Reserved Default = 0000 0000b
12:0 C1 LIN3 Line number setting Line number = 0 to 8191
) — (C1, fourth pattern change line) | Default = 0 0000 0000 0000b
124 0 = Disabled VD update
13 C1_EN3 C1_LIN3 enable 1 = Enabled
Default =0
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
. Reserved
s 5:0 C1_SEL3 Pattern select Default = 00 0000b S
update
. Reserved P
13:6 - Reserved Default = 0000 0000b
12:0 C1 LIN4 Line number setting Line number = 0 to 8191
) = (C1, fifth pattern change line) | Default = 0 0000 0000 0000b
126 0 = Disabled VD update
13 C1_EN4 C1_LIN4 enable 1 = Enabled
Default = 0
5:0 C1_SEL4 Pattern select Reserved
127 ’ — Default = 00 0000b VD updat
update
. Reserved P
13:6 - Reserved Default = 0000 0000b
12:0 C1 LINS Line number setting Line number = 0 to 8191
) = (C1, sixth pattern change line) | Default = 0 0000 0000 0000b
128 0 = Disabled VD update
13 C1_EN5 C1_LIN5 enable 1 = Enabled
Default = 0
5:0 C1_SELS5 Pattern select Reserved
120 : — Default = 00 0000b VD updat
update
. Reserved P
136 - Reserved Default = 0000 0000b
. Line number setting Line number = 0 to 8191
12:0 MO_LINO (MO, first pattern change line) | Default = 0 0000 0000 0000b
130 0 = Disabled VD update
13 MO_GENO MO global enable 1 = Enabled
Default = 0
7:0 MO0_SELO Pattern select Reserved
131 : - Default = 0000 0000b VD updat
update
. Reserved P
138 - Reserved Default = 00 0000b
12:0 MO LINL Line number setting Line number = 0 to 8191
) - (MO, second pattern change line) | Default = 0 0000 0000 0000b
132 0 = Disabled VD update
13 MO_EN1 MO_LIN1 enable 1 = Enabled
Default = 0
7:0 M0_SEL1 Pattern select Reserved
133 : - Default = 0000 0000b VD updat
update
. Reserved P
138 - Reserved Default = 00 0000b
. Line number setting Line number = 0 to 8191
: - , third pattern change line efault =
120 MO_LIN2 Mo, third hange Default = 0 0000 0000 0000b
134 0 = Disabled VD update
13 MO_EN2 MO_LIN2 enable 1 = Enabled
Default = 0
7:0 M0_SEL2 Pattern select Reserved
135 : - Default = 0000 0000b VD updat
update
. Reserved P
138 - Reserved Default = 00 0000b
. Line number setting Line number = 0 to 8191
: - , fourth pattern change line efault =
120 MO_LIN3 MO, fourth hange line) | Default = 0 0000 0000 0000b
136 0 = Disabled VD update
13 MO_EN3 MO_LIN3 enable 1 = Enabled
Default = 0
7:0 M0_SEL3 Pattern select Reserved
: - Default = 0000 0000b
137 R q VD update
. eservel
138 - Reserved Default = 00 0000b
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
. Line number setting Line number = 0 to 8191
12:0 M1_LINO (M1, first pattern change line) | Default = 0 0000 0000 0000b
138 0 = Disabled VD update
13 M1_GENO M1 global enable 1 = Enabled
Default = 0
7:0 M1_SELO Pattern select Reserved
’ — Default = 0000 0000b
139 R q VD update
. eservel
138 - Reserved Default = 00 0000b
12:0 M1 LIN1 Line number setting Line number = 0 to 8191
) — (M1, second pattern change line) | Default = 0 0000 0000 0000b
140 0 = Disabled VD update
13 M1_EN1 M1_LIN1 enable 1 = Enabled
Default =0
7:0 M1_SEL1 Pattern select Reserved
’ — Default = 0000 0000b
141 R q VD update
. eservel
138 - Reserved Default = 00 0000b
. Line number setting Line number = 0 to 8191
12:0 M1_LIN2 (M1, third pattern change line) | Default = 0 0000 0000 0000b
142 0 = Disabled VD update
13 M1_EN2 M1_LIN2 enable 1 = Enabled
Default = 0
7:0 M1_SEL2 Pattern select Reserved
’ — Default = 0000 0000b
143 R q VD update
. eservel
138 - Reserved Default = 00 0000b
12:0 M1_LIN3 Line number setting i Line nun_”lber =0to 8191
(M1, fourth pattern change line) | Default = 0 0000 0000 0000b
144 0 = Disabled VD update
13 M1_EN3 M1_LIN3 enable 1 = Enabled
Default = 0
7:0 M1_SEL3 Pattern select Reserved
’ — Default = 0000 0000b
145 R q VD update
. eservel
138 - Reserved Default = 00 0000b
. . HCNT_STOP = 0 to 8191 (pixels)
120 HCNT_STOP Heounter Stop pixel Default = 1 1111 1111 1111b
146 VD update
13 — Reserved Reserved
Default = 0
. . VCNT_STOP =0 to 8191 (lines)
12:0 | VCNT_STOP Veounrer stop line Defauit = 1 1111 1111 1111b
147 R q VD update
eservel
13 — Reserved Default = 0
148-223 — — Reserved Reserved —
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Table 19. Register Definitions (continued)

ADDRESS

BIT

NAME

DESCRIPTION

CIRCUIT OPERATION CONDITION

UPDATE
TIMING

224

STB_LVDSA W

LVDS standby (channel W)

0 = Normal operation
1 = Standby
Default = 1

STB_LVDSA_X

LVDS standby (channel X)

0 = Normal operation
1 = Standby
Default = 1

STB_LVDSA_Y

LVDS standby (channel Y)

0 = Normal operation
1 = Standby
Default = 1

STB_LVDSA_Z

LVDS standby (channel Z)

0 = Normal operation
1 = Standby
Default = 1

74

Reserved

Reserved
Default = 0000b

STB_CLKOA

LVDS CKSO0 standby

0 = Normal operation
1 = Standby
Default = 1

STB_CLKOB

LVDS CKS1 standby

0 = Normal operation
1 = Standby
Default = 1

13:10

Reserved

Reserved
Default = 0000b

Immediate

225

1:0

Reserved

Reserved

3:2

LEVL_SEL

Level selection

00b =100 mV 10b = 200 mV
01b = 150 mV 11b = 250 mV

Default = 00b

5:4

EMP_LVDS

Pre-emphasis on

00b = 100% 10b = 166%
01b = 133% 11b = 200%

Default = 00b

COM_SEL

Common-mode voltage selection

0=09V
1=12V
Default = 1

13:7

Reserved

Reserved
Default = 00 0000b

Immediate

226

7:0

CKS_PAT

CKS pattern for CKSOUT

13:8

Reserved

Reserved
Default = 00 0000b

Immediate

227

12:0

SYNC_PIX

SYNC CODE start pixel

Pixel number 0 to 8191
Default = 0 0000 0000 0000b

13

SYNC_EN

Enable sync pattern interpolation

0 = Enabled
1 = Disabled (allows code FFFFh or 0000h)
Default =0

Immediate

228

3:.0

SYNC_PAT

SYNC CODE pattern setting

0 = 0000h [0] = Word 0
1= FFFFh [1] = Word 1
[2] = Word 2
[3] = Word 3

Default = 0000b

SYNC_LEN

Sync code length

0 = Three-sync pattern
1 = Four-sync pattern
Default =0

75

Reserved

Reserved
Default = 000b

10:8

MON_SEL

Monitor signal selection

000b = Fixed low 100b = LVLOAD_DATA
001b = SDO 101b = LVLOAD_CKS
010b = HRgyenT Others = Fixed low
011b = DIGCK

Default = 000b

13:11

Reserved

Reserved
Default = 000b

Immediate
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
. DCLK rising edge Tap = D[5:0] % tyckp/64
50 TR _DCLK (50% duty cycle) Default = 01 0000b ,
229 R q Immediate
. eserve
13:6 - Reserved Default = 0000 0000b
5:0 TR_LVLOAD_ LVLOAD rising edge Tap = D[5:0] % tyckp/64
’ CK (50% duty cycle) for CKSOUT | Default = 11 0000b )
230 R q Immediate
. eservel
136 - Reserved Default = 0000 0000b
. CLKXx8 rising edge (edge 0) Tap = D[5:0] x tyckp/64
50 TR_8CK for CKSOUT Default = 11 0100b
231 R q Immediate
. eserve
13:6 - Reserved Default = 0000 0000b
00b-10b = Default
X Fine alignment for first CKSOUT | 11b = Default — tyckp/64
10 TR_8CKO rising edge 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for first CKSOUT | 11b = Default — ty,ckp/64
32 TF_8CKO falling edge 01b = Default + tycyp/64
Default = 00b
00b-10b = Default
. Fine alignment for second 11b = Default — tyckp/64
54 TR_8CK1 CKSOUT rising edge 01b = Default + tycyp/64
Default = 00b
Immediate
232 00b-10b = Default
7:6 TF 8CK1 Fine alignment for second 11b = Default — tyckp/64
’ - CKSOUT falling edge 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for third CKSOUT | 11b = Default — tyckp/64
o8 TR_8CK2 rising edge 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for third CKSOUT | 11b = Default — tycxp/64
11:10 TF_8CK2 falling edge 01b = Default + tyckp/64
Default = 00b
. Reserved
13:12 — Reserved Default = 00b e
00b-10b = Default
. Fine alignment for fourth 11b = Default — tyckp/64
1o TR_8CK3 CKSOUT rising edge 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for fourth 11b = Default — tyckp/64
32 TF_8CK3 CKSOUT falling edge 01b = Default + tycxe/64
Default = 00b
00b-10b = Default
. Fine alignment for fifth CKSOUT | 11b = Default — ty,ckp/64
54 TR_BCK4 rising edge 01b = Default + tycyp/64
Default = 00b
00b-10b = Default )
233 6 T 8CKa Fine alignment for fifth CKSOUT | 11b = Default — tycxeo/64 Immediate
: - falling edge 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for sixth 11b = Default — tyckp/64
o8 TR_8CK5 CKSOUT rising edge 01b = Default + ty,ckp/64
Default = 00b
00b-10b = Default
. Fine alignment for sixth 11b = Default — tyckp/64
11:10 TF_8CK5 CKSOUT falling edge 01b = Default + tycyp/64
Default = 00b
. Reserved
13:12 — Reserved Default = 00b
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Table 19. Register Definitions (continued)

UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
00b-10b = Default
X Fine alignment for seventh 11b = Default — tyckp/64 .
10 TR_8CK6 CKSOUT rising edge 01b = Default + tycxe/64 Immediate
Default = 00b
00b-10b = Default
. Fine alignment for seventh 11b = Default — tyckp/64
82 TF_8CK6 CKSOUT falling edge 01b = Default + tycyp/64
Default = 00b
234 00b-10b = Default
54 TR 8CK7 Fine alignment for eighth 11b = Default — tyckp/64
' — CKSOUT rising edge 01b = Default + tyckp/64
Default = 00b -
00b-10b = Default
. Fine alignment for eighth 11b = Default — tyckp/64
76 TF_8CK7 CKSOUT falling edge 01b = Default + tycyp/64
Default = 00b
. Reserved
138 - Reserved Default = 00 0000b
. LVLOAD rising edge (50% duty | Tap = D[5:0] x tyckp/64
50 TR_LVLOAD_D cycle) for data Default = 11 0000b _
235 R q Immediate
. eservel
13:6 - Reserved Default = 0000 0000b
. CLKx8 rising edge (edge 0) for | Tap = D[5:0] x tyckp/64
50 TR_8D data Default = 11 0100b
236 R q Immediate
. eservel
13:6 - Reserved Default = 0000 0000b
00b-10b = Default
. Fine alignment for first rising 11b = Default — tyckp/64
1o TR_8DO edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for first falling 11b = Default — tyckp/64
32 TF_8DO edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for second rising | 11b = Default — tyckp/64 .
54 TR_8D1 edge of data 01b = Default + tyckp/64 Immediate
Default = 00b
237 00b-10b = Default
76 TF 8D1 Fine alignment for second falling | 11b = Default — ty,ckp/64
’ - edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for third rising | 11b = Default — tyckp/64
o8 TR_8D2 edge of data 01b = Default + ty,ckp/64
Default = 00b
00b-10b = Default
. Fine alignment for third falling | 11b = Default — tyckp/64
11:10 TF_8D2 edge of data 01b = Default + ty,ckp/64
Default = 00b -
. Reserved
13:12 — Reserved Default = 00b
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Table 19. Register Definitions (continued)
UPDATE
ADDRESS BIT NAME DESCRIPTION CIRCUIT OPERATION CONDITION TIMING
00b-10b = Default
X Fine alignment for fourth rising | 11b = Default — ty,ckp/64
Lo TR_8D3 edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for fourth falling | 11b = Default — ty,ckp/64
32 TF_8D3 edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for fifth rising 11b = Default — tyckp/64
54 TR_8D4 edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default i
238 7:6 TF 8D4 Fine alignment for fifth falling 11b = Default — tyckp/64 Immediate
’ - edge of data 01b = Default + ty,ckp/64
Default = 00b
00b-10b = Default
. Fine alignment for sixth rising | 11b = Default — tyckp/64
o8 TR_8D5 edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for sixth falling | 11b = Default — tycxp/64
11:10 TF_8D5 edge of data 01b = Default + tyckp/64
Default = 00b
. Reserved
13:12 — Reserved Default = 00b
00b-10b = Default
. Fine alignment for seventh rising | 11b = Default — tyckp/64
1o TR_8D6 edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for seventh falling | 11b = Default — tycxp/64
3:2 TF_8D6 _
- edge of data 01b = Default + tyckp/64
Default = 00b
239 00b-10b = Default Immediate
54 TR 8D7 Fine alignment for eighth rising | 11b = Default — tycxp/64
’ - edge of data 01b = Default + tyckp/64
Default = 00b
00b-10b = Default
. Fine alignment for eighth falling | 11b = Default — tyckp/64
76 TF_8D7 edge of data 01b = Default + tyckp/64
Default = 00b
) Reserved
138 - Reserved Default = 00 0000b
240-254 — — Reserved Reserved —
7:0 RDADDR — Read back address
. . [8]: 0 = Serial out, 1 = Parallel out
255 98 RDBACK [9]: O = Disabled, 1 = Enable readout Immediate
) Reserved
13:10 — Reserved Default = 0000b
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
VSP7502ZWV PREVIEW NFBGA ZWV 159 TBD Call TI Call Tl
VSP7502ZWVR PREVIEW NFBGA ZWV 159 Pb-Free SNAGCU Level-2-260C-1 YEAR
(ROHS)

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sbh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current ROHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. 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 TI
to Customer on an annual basis.
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 20-Nov-2009
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’E Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
VSP7502ZWVR NFBGA [ zwv | 159 0 330.0 16.4 7.3 7.3 2.2 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
VSP7502ZWVR NFBGA ZWV 159 0 342.0 336.0 34.0
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MECHANICAL DATA
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NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. This is a lead—free solder ball design.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products Broadband [yww fi.com/broadband
DSP Espficom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers fnicrocontroller.fi.conj Telephony vww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions [yww.i.com/Ipr] Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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