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1. Basic Introduction
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The MS9331 is an HDMI signal retiming)chip with a maximum signal rate of
3Gbps and supports both 12S and SPDIF putputs. At 3Gbps, the MS9331 supports HDMI
input signals at 4K x 2K @\ 30Hz-and 4K x 2K (YCbCr420) @ 60Hz resolution. The
HDMI input clock and data-recovery function.can_ adapt to different cable lengths
with different quality, so that the TMDS signal transmitted at high speed always

has the best ‘performance. RAM:

2. Functional Features

& Compliant with HDMI 1.4b standard L 2

&' /Support 1DVI/HDMI input,\ 1
DVI/HDMI output

€ Supports HDMI1i4b4Kx2K@30Hz

Supports 10/12/16-bit color depth
input/output

€ Automatic monitoring of HDMI input
signals

format and € Automatic monitoring of HDMI output
HDMI2.0 YChCr420 4Kx2K @60Hz device status
format DDC channel with 5V TTL level support

Supports 12S and SPDIF outputs

Support audio output frequency 32KHz
---192KHz

Support for all compressed and
uncompressed audio formats

HDMI input with adaptive EQ

HDMI output with pre—emphasis
function

Application Scenarijas

HDMI Retimers

L 2R 2R R R R 2

MS9331 Data

Integrated HDCP KEY RAM
Integrated 512 bytes of EDIDIRAM
No external crystal required
QFNA48 Package

RoHS-compliant
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Figure 1. Functional, block diagram
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Figure 2. Pinout diagram
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7. Pin Description

Table 7.1. Pin Descriptions

Pin Name Pin Type Des
numbe crip
r tion
System
RSTN 15 Input Chip\reset pin, active low
SCL 16 Input Serial Clock Bus
SDA 17 Input Serial Data Bus
and
Output
INT 46 Output Interrupt output
REXT 47 Input Exte.rnal reference resistor, a 10 kOhm
resistor must be connected to the
ground
Internal -and external MCU selection.
MCUSEL 45 Input MCUSEL=0to select external MCU
MCUSEL=1 or dangling to select
internal MCU
NC 18 None No connection
HDMI signal input
HDMIRXCN 1 Input Differential clock input®on HDMI receiver
side
HDMIRXCP 2 Input Differential c¢loek input on HDMI receiver
side
HDMIRXON 4 Input HDMI receiver differential channel O data
input
HDMIRXO0P 5 Input HDMI receiver differential, channel 0 data
input
HDMIRX1N 7 Input HDMI receiver differential channel 1 data
input
HDMIRX1P 8 Input HDMl«teceiver differential channel”1 data
input
HDMIRX2N 10 Input HDMI receiver differential channel 2 data
input
HDMIRX2P 11 Input HDMI receiver~differential channel 2 data
input
HDMIRXHPD 19 Output HDMI receiver hot—swappable signal output
HDMIRXDET 20 Input HDMI receiver 5V input” detection
RXDDCSDA 21 Input HDMI receiver display data channel serial
and data bus
Output
DYNNrer 29 Tt NI vnnnivar diconlaw data nhonnal cnwial
MS9331 Data 7114
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12S_MCLK 37 FO@)ut 12S signal master clock output
12S_SCLK 38 A O (}t%)utput 12S signal serial clock output
125 WS (3)90‘» Output 12S /sﬁqal frame clock output
12S_SD N XB*V Output ‘j~2$ ml serial data output
SPDIF s 0\\ 41 O.u@@, b%ital audio signal output
Power and Ground i} -/@ \)\/\'
AVD%@, > 6,48 x&%‘ /VP?)wer Analog 3.3V power supply for HDMI receiver
O ANAIT sty A <1
)AVDDT33 %}’;.56 i Power I@I\h&tﬁmsmitter analog 3.3V power supply
1A /A supply ()
DVDD33 «5 | 1244 Pawer, | Digital 3.3V power supply
. )(\\\, ‘ \E%’ply
&{%BM 3,9 \ Power HDMI receiver analog 1.2V power supply
. 6‘ supply A @x
AVDDTI12 &@“&4’ Power (—IBmt}gnsmitter analog 1.2V power supply
0\ Supplys |\
DVDD12 YY) wey | | Digital 1.2V power supply AQ
~ A\ [ >supply <O
VSS 13,4’1374(\‘ b T ground | ground )3
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8. Electrical Characteristics

8.1 Limit parameters

Table 8.1. Limiting electrical parameters

Parameters Symbols Numeric Unit
al value
Ultimate VDD33 3.63 \Y
operating
voltage
Ultimate VbDb12 1.32 \Y
operating
voltage
Ambient TA 0'to +70 °C
working
temperature
Storage Tsto -55 to +125 °C
temperature

Note: If the operating ‘conditions of the,device exceed the above “limit
parameters”,~ it \will cause permanent damage to the device. Functionality is
guaranteed\ only when the device ‘operates within the limits specified in the
specification. Devices operating under the conditions listed in the limit

parameters will affect the reliability of the device’ s operation.

Table 8.2. Limit antistatic parameters

Parameters Symbols Numeric Unit
al value

Human Body Model veso(HBM) +4000 \
(HBM)

Machine Model vesp(MM) +200 \
(MM)

Charged Model veso(CDM) +2000 \
(CDM)

Static Protection Precautions: Static charges accumulate on the human body and
test equipment and can discharge without being detected. Although this product has
a dedicated electrostatic protection circuit,( permanent damage may occur on equipment

with high energy electrostatic dischavrge. Therefore, appropriate electrostatic

MS9331 Data 9714
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precautions are recommended. lé%
8.2 DC Parameters méﬁ‘x)% %
Table 8.3. DC parameters (test condition: input resolution 4Kx2K Q

HDMI receiver analog 3.3V AVDDR33 .97 3.3 \ Vv
voltage A r&
HDMI transmitter analog 3.3V AVDDT33 297 6%\ 3.63 Y,
voltage q )
Digital 3.3V Voltage DVDD33 297 V3.3 3.63 \V
HDMI receiver analog 1.2V AVDDR12 1.08 12 1.32 Vv
voltage
HDMI transmitter analog 1.2V AVDDT12 1.08 1.2 1.32 V
voltage
Digital 1.2V Voltage DVDD12 1.08 1.2 1.32 V
HDMI receiver analog 3.3V IAVDDR33 110 mA
current
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Table 8.4. HDMI Electrical Characteristics

HDMI transmitter analog 3.3V IAVDDTS3 9 mA

current

Digital 3.3V Current IbVDD33 5 mA

HDMI receiver analog 1.2V IAVDDR12 " »ﬁ 85 mA

current N\ f O

HDMI transmitter analog 1.2V o 61 mA

currente A %

Dig/i\&hl&«\/‘éurrent '\ 66%012 B 128 mA
6 >

MS9331 Data

TMDS Differenti
Signal Ampli‘r@
TMDS Output' Tetminal Vol tage . 33 3465 | .V
TMDS oirtput high level A 3302 3.3+o.6€ DERY;
a‘m\e itude (\C\(L e
N

TMDS output low level 3.3-0.7 @‘;3.\%’-04 v
amplitude \ 6 B
TMDS Output Single—Ended 400 ﬁz\esab 600 %\
Voltage Amplitude A .'\'

Q\& >
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9. Package Information
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Figure 3. 'Rackage Outline Diagram
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10. Chip
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Company Regi stefed Trademark

XXXXXXXXXXYY _ Production information code

|

Figure'4. Chip identification
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