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1. Output Mode of BM 7111

The BM7111 provides two kinds of output mode such as parallel mode and MIPI mode. The
parallel output mode and MIPI output mode shares the same output pins (VD[7:0], VDCKO0/1) so

that both output modes cannot be supported simultaneously.

1.1. Parallel Output Mode

For parallel mode, one channel output and two channel multiplexed output can be supported. In
one channel output mode, the data format can be ITU-R BT.656 or ITU-R BT.1120 standard. In
two channel multiplexed mode, the data format can also be ITU-R BT.656 or ITU-R BT.1120 with
channel ID in the SAV/EAV code as shown in the Table 1 and Table 2. In multiplexed mode, the
different resolution video data (SD, HD720p and HD1080p) can be multiplexed through
conversion from lower resolution (SD or HD720p) video data rate (8bit@27MHz or 74.25MHz)
to higher resolution (HD1080p) video data rate (8bit@148.5MHz). In other words, all video data
of multi-channel are synchronous so that they can be multiplexed and only one clock is used for
it. In multiplexed mode, the video output data is triggered at rising or falling edge of clock for
SDR (Single Data Rate) mode, but it is triggered at both rising and falling edge for DDR (Dual
Data Rate) mode. The two channel multiplexed mode is available only for multi-chip cascaded
application. The Fig 1 and Fig 2 show the timing diagram of two channel multiplexed format for
SDR and DDR mode.

VDCKO0/1

S473/74.25) L] | | I

148.5M)

CHO[7:0] Cho } Cro }
CH1[7:0] —<I cr2 —<I Ch4

VD[7:0] Cbo X Y2 YO X cr2 Cr0 X Y3 Y1 X Cha

Fig 1. Timing Diagram of Two Channel Multiplexed Format for SDR Mode
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CHO[7:0] Cbo ) YO Cro Y1 Cb2 Y2 cr2 } Y3
CH1[7:0] { cb2 { v2 { v3 Ch4 Y4 Cr4 { Y5

{ cr2
VD[7:0] Cbo ) Cb2 Y2 Cr2 Y3 Cba } Y2 cr2 X cra f Y3 X Y5

Fig 2. Timing Diagram of Two Channel Multiplexed Format for DDR Mode

Table 1. Channel ID Insertion in SAV/EAV Code for 2 Channels in ITU-R BT.656 Format

Condition FVH Value SAV/EAV Code Sequence for Four CH Format
4th
Field Vtime | Htime F \ H 1st 2nd 3rd
CH1 CH2
EAV 1 FOh Fih
Blank 1
SAV 0 EOh Elh
Even 1
EAV 1 DOh Dih
Active 0
SAV 0 COh Cih
FFh 00h 00h
EAV 1 BOh Bilh
Blank 1
SAV 0 AOh Alh
Odd 0
EAV 1 90h 91h
Active 0
SAV 0 80h 81h

Table 2. Channel ID Insertion in SAV/EAV Code for 2 Channels in ITU-R BT.1120 Format

Condition VH Value SAV/EAV Code Sequence for Four CH Format
1st 3rd 5th 7th/8th
V time Htime Vv H
2nd 4th 6th CH1 CH2
EAV 1 BOh Blh
Blank 1
SAV 0 AOh Alh
FFh 00h 00h
EAV 1 90h 91h
Active 0
SAV 0 80h 81h
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1.2. MIPI Output Mode

The BM7111 supports a MIPI interface compliant with MIP1 CSI2 V1.00 standard and DPHY

VV1.00.00 standard with 1 clock lane and 4 data lane. The max data rate of MIPI data lane is up
to 297Mbps in HS transmission with YUV 422-8bit format. The four data lane should be used
for 1920x1080@25/30Hz format and two data lane can be used only for 1280x720@25/30Hz
or SD format. The multi-chip cascaded connection is not available in MIPI interface because the
MIPI interface does not support the multiplexed output. The Fig 3 shows the detailed data

payload structure of YUV422 8bit frame format in the long packet.

Cb| vy [cr] v cb|] vy [cer| v

Cb Y Cr Y Cb Y Cr Y

s/ Cb | Y [ Cr| Y Cb| Y [ Cr| Y

5| Line Blank § Cb| Y [ Cr]| v Cb| Y | Cr| v

5 =l Cb| Y [Cr| Y Cb| vy [Ccr| Y

= slecb| vy |er| v Cb| vy |cr| v

B “fcb| v [ Cr| Y Cb| vy | Cr| Y

& Cb| Y |Cr| Y Cb| Yy |Cr| Y
I Frame Blank

Cb| vy [cr| v cb| v [cr| v

Cb Y Cr Y Cb Y Cr Y

s/ Cb| Y | Cr| Y Cb| Y [ Cr| Y

. glep] v Jer] v cb| vy e | v

§ | < Line Blank =lco| vy [er| v cb| v [ecr| v

= dl{cCb| Yy |[cCr| Y Cb| vy [cCcr| Y

S “fcb| Y [Cr| Y Cb| vy |Cr| Y

& Cb| Y |Cr| Y Cb| vy | Cr| Y

L
Parallel Ch<7:0> Y<7:0> Cr<7:0>

Serial CbO|Cb1|Cb2|Cb3|Cb4|Cb5|Cb6|Cb7 YO |Y1 |Y2 |Y3 | Y4 |Y5 |Y6 |Y7 CrO|Cr1|Cr2|Cr3|Cr4|Cr5|Cr6|Cr7

Data Transmitted LSB First

Fig 3. YUV422 8 Bit Frame Format for MIPI Transfer
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The Fig 4 and Fig 5 describe the MIPI data lane transmission order for 4 lane and 2 lane mode.

lane 0 { SoT X ByteO X Byte4 X Byte8 ), ((Byen-12) Byiens X Byena X EoT )
lane 1 { SoT X Bytel X Byte5 X Byte9 ), (Byen11) Byeen7 X eyens X EoT )
lane 2 { SoT X Byte2 X Byte6 XByte10). (Byen-10Y Byen-s X eyen2 X EoT )
lane 3 { SoT X Byte3/>’< Byte7 X~I‘3ytell>1: (eyien-o X Byeens X eyeni) EoT )

69E1E2E363E3E8670)

Fig 4. MIPI Data Lane Transmission Order for 4 Lane Mode

lane 0 { SoT X ByteO X Byte2 X Byte4 ) ¥ Byten-s X ByteN-4 X Byen-2 X EoT )

lane 1 { SoT X Bytel X Byte3 X Byte5 ), X Bylens X Byens X Byena X EoOT )

69E1E2E363E368670)

Fig 5. MIPI Data Lane Transmission Order for 2 Lane Mode
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2. Multi-chip Cascaded Connection

The BM7111 provides a multi -chip cascaded operation supporting channel multiplexed output
mode to reduce the interface pin count with back-end chipset only in case of parallel output
mode. The multi-chip cascaded connection is not supported in MIPI output mode. The concept

of multi-chip cascaded connection is illustrated in Fig 6.

VINO > VINO
|I|—| XTALI
VD[7:0 > VDOUTI[7:0
27MHz £ BM7111 — Parallel Output (70
,||_| XTALO
Master VDCKO > VDCK
| sPi[3:0]
™ MPP[3:0]
> MPP[4]
VINL VINO
VD[7:0
1 XTALI BM7111 Ol araiiel output
27MHz [
N |_| XTALO Slave VDCKO

Fig 6. Cascade Connection for Multi-chip Application

The master and slave device can use each independent crystal oscillator thanks to
asynchronous processing of data and clock in master device. The master device also supports
the single data output with channel switching between master and slave output instead of

channel multiplexing.
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3. Application for 1.8V 10 Supply Voltage

The BM7111 has four 10 power domain s as shown in Fig 7. The VDDOL1 (#16) in power
domainl should use only 3.3V |0 voltage because the XTALI/O pad requires the 3.3V supply
voltage. The VDDO2 (#28) in power domain2 can use 3.3V or 1.8V IO voltage for parallel output
mode, but should use only 3.3V 10 voltage for MIPI output mode. The VDDOS3 (#36) in power
domain3 can use either 3.3V or 1.8V |0 voltage. For 1.8V 10 supply voltage mode in power
domain2 or 3, the data interface pin has 0 ~ 1.8V voltage range (0V for logic Low and 1.8V for
logic High). The VDD1V (#3) and VDD1P (#8) in power domain4 should be applied with 1.2V
and VDD3V (#5) and VDD3P (#9) in power domain4 should be applied with 3.3V for proper
analog IP (Video ADC and PLL) operation. The reference schematics for 1.8V 10 supply voltage
are illustrated in Fig 8 and Fig 9. The multi-chip cascaded connection is not supported with 1.8V

10 supply voltage.

g g
k383238 88 59 9
g 2z &z 5 & a 98 S
n > o 6o £ o o =S 7
O O
1 SCLK DNO/VD[0] 30
2 RSTB Power Domain 3 DPO/VD[1] 29
3 VDD1V VDDO2 28
4 VINP/VINO DN1/VD[2] 27
BM7111
5 VDD3V 40QFN (5x5) DP1/VD[3] 26
6 VINN/VINL Digital 1/Q 3,3y or §.8V@pelation
7 VREF DN2/VD[4] 24
8 VDD1P DP2/VDI[5] 23
9 VDD3P Power Domain 1 DN3/VD[6] 22
10 TEST DP3/VD[7] 21
- O - ¥ ® g & @ = g9
z8rrdri 8t
x 5 >3 s 2 s 5 > =

Fig 7. Power Domain of BM7111
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Parallel Output Mode

HH-1T1608-260J

L6pey  Cal),

18 For 1.8V I/O
o
1v8
UL o
VIN 4 32 VDCKO
AF:B;K R VINPVIND,, CN/VDCKO [37 VDCKiL
- | VINNVINIE CPIVDCK1 RS
c5 y0uE 7 = 30 VD K
Only Full-Up Mode IR ‘|||—H— VREF “pNovD[0] [y < .
T IR 20 ~ [soPovor |27 -
HSYNC R20 220 MPPO 7 |soNivor (76 126 SDA
VSYNC 1 RL 520 71 MPPL < |“pP1vD[3] |7 =
SADD 0 15 mggg o Sgl\'gxg{g{ T
PTZ XD SADD 1 14 8 7 Vi
3.3V to 1.8V Shifter Res Rez MPP4 § £DN3/VD[6] [T
38 DPA/VD[7]
X377 SPI0 1
270 270 X35 SPIL XTALI [T
X372 SPI2 XTALO ©
= = X—sPI3 1
= = VDDO_3 R11
e G S E—S w
V3o R25 10K NC_SADD 1 R24 joc || RSTB ) RSTB SDAT s
V3o R8 10K NC_SADD 0 R9 10k {I, VDD33_PR2000_VO— 3 | oy VDD1V [————OVDD12_PR2000_V -
12C Slave addr = {101_11, saddl, sadd0} : 0x5C ~ OxSF VDD33 PR2000_PO. 9 VDD3P VDD1P I8  5VDDI2 PR2000P
36 BM7111 39
VDD18_PR2000_D, VDDO_3 voDI |33 OVDD12_PR2000_D
For 1.8V Parallel Interface @ VDDoo> VBbI =
VDD33_PR2000_DO VDDO 1 VoD |5
10 VDDI |13
.|||—R19 A ST VDDI
L— EPAD(GND)
[40QFN (5x5) ]

L1

PMBT3906S
™

Q2
KTK5132U-RP

V25 O L2 e

VDD12_PR2000_D

[e L3 © VDD33_PR2000_DO

e Yoo W
HH-1T1608-260J

10uF

= b b

£
3

3
etk

16.3V P 1UFF 1uF

S e e Ve WS
HH-1T1608-260J

__LTCE 14
== I L
LOUF/6.3V E F

1K PTZ_TXD

L6 Q

e Vo Vs W—
HH-1T1608-260J

_1.TC6

o~
[LOUF/6.3V [.1uF [.1UF

OuF/6.3V/

. 1uF

VDD12_PR2000_V

22 23

HH-1T1608-260J

OuF/6.3V D.1uF

L7 VDD33_PR2000_V

I s V) WE—
HH-1T1608-260J

_l.Ter E 24 L
=
HOuF/6.3V E F

16pF ., C6
2

X1
27MHZ/3.2X2.5/HCX-3SB

HH-1T1608-260J

o

1. TC9
=

VDD18_PR2000_D1

~
[LOUF/6.3V

Fig 8. Reference Schematic of 1.8V 10 Supply Application for Parallel Output Mode
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MIPI Output Mode
For 1.8V I/0
1v8
U1 0
R3 VIN _R1 22 cL ypae 4| 32 VDCKO
VINP/VINO CN/VDCKO [3T VDCKL
47K ] — e L VIV CPIVDCK1 RS
c5 j0aF 7 E 30 VD 47K
~ R 'I||—H— VREF DNOVD[0] [ 75 VD :
Only Full-Up Mode 20 S A mDPO;VD%} 7 s
HSYNC _‘%T MPP : [2DNLVD| 76 VD 12C_SDA
vsvNe 1 220 20 7 MPP1 2 |ToPuVD[3] 27 b
SADD 0 5 MPP2 - 8DN2/VD[4] 7 75
R23 R22 PZDO  SADDL1A| VPR3 2 [gor2VDIS] Vo
3.3V to 1.8V Shifter MPP4 & |-onavoisl T VD
E2X poe DP3/VD[7]
%37 11
270 270 X35 SPIL XTALI [T 16°F#Iﬂ||l‘
X3z sPI2 XTALO « ~
= = * 5 SPI3 yppo 3 oy gIZC sl R11 X1
(3.371.8) 40 g -~ i 27MH2/3.2X2.5/HCX-3SB
3v3 0. R25 10K NC SADD 1 R24 10K 1), RSTB >>—5 RSTB SDAT s 12C_SDA
3v3 0. RS 10K NC_SADD O R9 10k . VDD33_BM7111_VO————>1 yppay VDD1V [———————O0VDD12_BM7111_V - 16pF ,, C6 I
~ X .I—|
12C Slave addr = (101_11, saddl, sadd0} : Ox5C ~ Ox5F VDD33_BM7111 PO— 9 | \oae VOD1P | OVDDI2 BM7111 P
VDD18_BM7111_D1 O 3 vopo s BMMLpp 39 OVDD12_BM7111_D
5 VDDO_2 VDDI |75
For MIPT Interface yppg3 BM7111_| D VDDO_1 VDDI [-T9
VDDI -3
‘|||—~/\/\/—1u— TEST VDDI

I__ EPAD(GND)
[40QFN (5x5) ]

r 1.8V 1/0
3v3 3v3 1vs
o 11 1v25 © L2 o VDD12_BM7111_D 0 L3 o VDD33_BM7111_DO o Lo cJ; VDD18_BM7111_D1
HH-1T1608-260J HF-ITi606-2607 FF-iTi606.2607 HH-1T1608-26
TC2 11 c7 s ci2 13 ci4 15 30 TC9 c29
3 R12 = — = — = = = 3
OUF/6.3V D.IUF 22 Fu:/e 3v P.aur pavk bk paur paur v Fu:/a 3v b.aur Pavr paur I{om:/e,av .U D.1uF
N PMBBQOg?_‘ i an i
4 O VDDI12 BM7111 P s O VDD33_BM7111_P
L~ S VoV N
@ Q2 HH-1T1608-260] HH-1T1608-260]
KTK5132U-RP R26 1K PTZ DD _l.Tca 18 19 _l.Tcs 20 c21
~ ~
LOuF/6.3V E.luF F.luF LOuF/6.3V E.luF F.mr
i ((e) 1

Fig 9. Reference Schematic of 1.8V 10 Supply Application for MIPI Output Mode
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4. Revision History

Version Date Description

V0.1 2017.02.24 | First Edition is Released
V0.2 2017.03.07 | Application for 1.8V 10 Supply Voltage is Added (P.9 ~ 11)

Voltage for VDD1V, VDD1P, VDDI Voltage is Change from 1.2V to
V0.3 2017.04.20

1.25V (P.10 ~ 11)
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