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MegaChips

STDP4028

Features

Enhanced DisplayPort® (DP) transmitter

— DP 1.1a compliant

— Embedded DisplayPort (eDP) compliant
— 1,2,0r4lanes

Higher bandwidth “Turbo mode” (3.24 Ghbps)
per lane, supports:

— 1920 x 1080 (FHD) 120 Hz/10-bit color
video standard timings and 7.1 Ch audio

— 2560 x 1600 (WQXGA), 2560 x 2048
(QSXGA) 60 Hz/10-bit color graphics and
7.1 Ch audio

Interface compatibility with wide range of
display controller ICs

— LVTTL (60 wide) and LVDS (quad bus)
video interface

— 8-Ch 12S and SPDIF audio interface
Robust AUX channel

— Link service, maintenance

— 12C-over-AUX (MCCS, DDC)

— IR, full duplex UART protocol
Configurable through 12C host interface

Supports HDCP 1.3 with on-chip keys

« HDCP repeater capability
— Acts as downstream transmitter

» Spread spectrum on DisplayPort, LVDS, and
TTL interfaces for EMI reduction

* Supports deep color and color format
conversion
— RGB/YUV (4:4:4) — 10-bit color
— YUV (4:2:2/4:2:0) — 12-bit color
— RGB (4:4:4) to YUV (4:4:4) conversion and

vice-versa

e Low power operation; 18 mW standby

* |2C to AUX bridge for EDID, MCCS pass
through

e Supports HBR/“Turbo” speed over HBR/RBR-
rated long cables (15 m and more)

« Package
— 164 LFBGA (12 x 12 mm / 0.8 mm)

« Power supply voltages
- 3.3VI/0;1.2V core
Applications

« Digital TV, docking station, STB, game
console, etc.
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MegaChips STDP4028

1. Description

The STDP4028 is a DisplayPort transmitter IC for the secure transmission of high-bandwidth,
uncompressed digital audio-video signals targeted for applications such as DTV, LCD monitor, docking
station, STB and other types of consumer audio-video systems. STDP4028 is VESA DP 1.1a and eDP
compliant device, implementing a single link DisplayPort output port comprising four main lanes, auxiliary
channel, and HPD. In addition to the standard HBR (2.7 Gbps) and RBR (1.62 Gbps) speeds, this device
supports “turbo” speed of 3.24 Gbps per lane with a total link bandwidth of 12.96 Gbps. The higher
bandwidth provides unique benefits to users over other commercial DP transmitters for embedded
applications by offering additional margin to support higher color depth, resolution, and refresh rate. For
example, STDP4028 supports FHD non-reduced blanking video (1080p 30-bit color per pixel) at 120 Hz,
plus 7.1 Ch audio in two-box TV applications. The high-speed auxiliary channel in STDP4028 acts as a
bidirectional communication link, supporting application-specific protocols such as MCCS, DDC, UART,
IR, as well as, the dedicated DisplayPort link training and device management functions. The STDP4028

supports RGB and YUV video color formats with color depth of 12 (YUV 4:2:2 only), 10, and 8 hits.

This device offers LVDS and LVTTL input interface configurable to map a wide range of display controller
products. The Quad LVDS interface supports video signals up to 400 MHz pixel rate with flexible channel
and lane swapping options. The 60-bit LVTTL input ports on STDP4028 can be mapped to transfer video
data either in two pixels per clock or single pixel per clock of a chosen color depth. The STDP4028 also

supports both compressed and uncompressed audio formats.

This device comprises four 12S audio inputs, supporting up to 8 channels LPCM audio and a single wire
SPDIF input for encoded audio. The STDP4028 features HDCP 1.3 content protection scheme with an
embedded key option for secure transmission of digital audio-video content. In addition, it supports the
HDCP repeater function and, thus acts as a downstream transmitter suitable for two-box TV and
HDMI/DVI to DP converter applications.The STDP4028 is configurable from an external host through the
I12C host interface. This IC also includes general-purpose inputs/outputs for controlling system
components. The STDP4028 features a color space converter (RGB to YUV and YUV to RGB) for

flexible interface with external video processing devices.

C4028-DAT-01p MegaChips’ Proprietary Information
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2. Application overview

The STDP4028 is designed as DisplayPort transmitter device for transferring high bandwidth video and
audio in PC and CE applications. Typical audio-video source system has a graphics or video processing
device that acts as system master (host). The host controller configures STDP4028 through an 12C host
interface. The host and STDP4028 also use interrupt mechanism whenever the slave needs attention.
The STDP4028 may require an external SPI Flash to store firmware for supporting custom specific
applications. The audio and video signal from the host controller is converted in to DisplayPort streams
through STDP4028 and transfer to an external display system over standard DisplayPort cable. The 12C
to AUX bypass channel handles the 12C traffic between STDP4028 and host controller as shown in the

figure below.
Figure 1. System interface block diagram
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3. Feature attributes

« Video
— Up to 2560 x 2048-60 Hz, 2560 x 1600-60 Hz, FHD 120 Hz at 10-bits per color
— 8/10/12 bits per color option
— RGB/YUV color format
« Audio
— 8-Ch I12S; word length up to 64 x Fs; bit depth up to 24 bits, sample rate up to 192 kHz
— SPDIF; 2-Ch LPCM, ACS3, DTS, bit depth up to 24 bits, sample rate up to 192 kHz
« Input interface
— Video: TTL 60/48 bits wide; QLVDS 8/10 bits per color
— Audio: 12S 8-Ch, SPDIF x1
« Output interface
— DP 1.1a (4 lanes, AUX, HPD); supported link speed 3.24 Gbps, 2.7 Gbps, 1.62 Gbps
« Spread spectrum
— Supported on DP output and LVDS/TTL inputs
« AUX capabilities
— UART, 12C-over-AUX (MCCS, DDC, etc.) IR
« HDCP
— On-chip keys, HDCP repeater
« Color format conversion
— RGB 4:4:4 to YUV 4:4:4 and vice-versa
» System configuration
— 12C host interface for control by an external system microprocessor
» Package
— 164 LFBGA (12 x 12 mm), 1 mm thickness, 0.8 pitch
» Power
— Standby power 18 mW
« ESD

— 2 KV HBM, 200 V MM, 750 V CDM
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4. BGA footprint and pin lists

4.1 Ball grid array diagram

The ball grid array (BGA) diagrams give the allocation of pins to the package, shown from the top looking

down using the PCB footprint.

Some signal names in BGA diagrams have been abbreviated. Refer toTable 2: Pin list on page 11 for full

signal names sorted by pin number.

Table 1. Key to BGA diagrams

Function Type Key
DisplayPort input SIG -
Reference clocks SIG
System controls SIG
Multi-function and system interface connections |SIG
I12S/SPDIF audio output SIG
LVDS/TTL Output_Even-0 SIG
LVDS/TTL Output_Even-1 SIG
LVDS/TTL Output_Odd-0 SIG
LVDS/TTL Output_Odd-1 SIG
Analog power VCC/VDD -
Analog ground VSS/GND -
System power VCC/VDD -
System ground VSS/GND -
No connect/Do not connect NC/DNC I:l
No ball

C4028-DAT-01p MegaChips’ Proprietary Information
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MegaChips

The STDP4028 is available in a 164-pin LFBGA package.

Figure 2. Pin diagram
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STDP4028

4.2  Full pin list sorted by pin number

Table 2. Pin list

Pin number Net name

Al PVSS3

A2 VSS_RPLL

A3 VDD_RPLL

A7 DPTX_ML_LIN

A8 DPTX_ML_L2N

A12 AUX_UART_RX_GPIO 22
A13 I2C_SDA_GPIO_25

Al4 PVSS3

B1 UART_RX_GPIO_14

B2 NC

B3 NC

B4 TX_XTAL

B6 DPTX_ML_LON

B7 DPTX_ML_L1P

BS DPTX_ML_L2P

B9 DPTX_ML_L3N

B11 DPTX_VDDA_1V2

B12 AUX_UART_TX_BOOT4 GPIO_21
B13 12C_SCL_GPIO_24

B14 AUX_I2C_SDA_GPIO_16
c1 12S_BCLK_GPIO_7

c2 UART_TX_BOOT1_GPIO_13
c3 VBUFC_RPLL

c4 TX_TCLK

c5 VSSA_TX

c6 DPTX_ML_LOP

c7,C8 DPTX_VDDA_1V2

c9 DPTX_ML_L3P
C10 DPTX_AUXN

c11 DPTX_REXT
C12 DPTX_HDP_IN_GPIO_23
C13 AUX_12C_SCL_GPIO_15
c14 SPI_DO
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Table 2. Pin list (continued)

Pin number Net name

D2 12S_0_GPIO_8
D3 12S_3_GPIO_11
D4 GPIO_1_BOOT2
D5 VDD33_TX
D6 VDDA_3V3

D7, D8 DPTX_VSSA
D9 DPTX_VDDA_1V2
D10 DPTX_AUXP
D11 NC
D12 IRQ_BOOT7_GPIO_12
D13 SPI_DI
E3 CLK_OUT_GPIO_5 _BOOTO
E4 12S_WCLK_GPIO_4
E5 PWMO_GPIO_0_BOOT3
E6 RESETn

E7, E8 PVDD1

E9, E10 DPTX_VSSA
E11 NC
E12 SPI_CLK
F2 AVSS_OUT_LVRX
F3 TESTMODEO
F4 12S_2_GPIO_10
F5 12S_1_GPIO_9

F6, F7, F8, F9 PVSS3
F10 SPI_CSn
F11 GPIO_3 BOOT6
F12 NC
F13 AVSS_OUT_LVRX
G1 E1_LVRX_CHON
G2 E1_LVRX_CHOP
G3 TESTMODE1
G4 IR_IN_GPIO_6
G5 PVDD22
G6,G7,G8,G9 | PVSS3

G10 GPIO_2_BOOT5

C4028-DAT-01p
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Table 2. Pin list (continued)

Pin number Net name

Gu PVDD21
G12 NC
G13 O1_LVRX_CH4N
G14 O1_LVRX_CH4pP
H1 E1_LVRX_CHIN
H2 E1_LVRX_CH1P
H3 AVDD_OUT_LVRX_ 33
Ha E1_LVRX_CH5P
H5 AVSS_OUT_LVRX
H6, H7, H8, H9 PVSS3
H10 AVSS_OUT_LVRX
H11 O1_LVRX_CH5P
H12 AVDD_OUT_LVRX_ 33
H13 O1_LVRX_CH3N
H14 O1_LVRX_CH3P
J2 E1_LVRX_CH2N
J3 E1_LVRX_CH2P
Ja E1_LVRX_CH6N
J5 E1_LVRX_CHS5N
J6, 7, 38, J9 PVSS3
J10 O1_LVRX_CH5N
Ji O1_LVRX_CH6P
J12 01_LVRX_CLKN
J13 O1_LVRX_CLKP
K3 E1_LVRX_CLKN
K4 E1_LVRX_CLKP
K5 E1_LVRX_CH6P
K6 PVDD1
K7 AVSS_LVRX
K8 AVSS_OUT_LVRX
K9 PVDD1
K10 O1_LVRX_CH6N
K11 O1_LVRX_CH2P
K12 O1_LVRX_CH2N
L2 E1_LVRX_CH3N

C4028-DAT-01p

MegaChips’ Proprietary Information

Page 13 of 43



MegaChips

STDP4028

Table 2. Pin list (continued)

Pin number Net name

L3 E1_LVRX_CH3P
L4 EO_LVRX_CH6P
L5 EO_LVRX_CLKP
L6 EO_LVRX_CH5P
L7 AVDD_LVRX_12
L8 AVDD_OUT_LVRX_ 33
L9 00_LVRX_CH5P
L10 00_LVRX_CH2P
L11 00_LVRX_CH6N
L12 O1_LVRX_CHIN
L13 O1_LVRX_CH1P
M1 E1_LVRX_CH4N
M2 E1_LVRX_CH4P
M3 EO_LVRX_CH6N
M4 EO_LVRX_CH2P
M5 EO_LVRX_CLKN
M6 EO_LVRX_CH3P
M7 EO_LVRX_CH5N
M8 00_LVRX_CH5N
M9 00_LVRX_CH1P

M10 00_LVRX_CH2N

M11 00_LVRX_CLKP

M12 00_LVRX_CH6P

M13 O1_LVRX_CHON

M14 O1_LVRX_CHOP
N1 AVDD_OUT_LVRX_ 33
N2 EO_LVRX_CHOP
N3 EO_LVRX_CH1P
N4 EO_LVRX_CH2N
N6 EO_LVRX_CH3N
N7 EO_LVRX_CH4P
N8 00_LVRX_CHOP
N9 00_LVRX_CHIN

N11 00_LVRX_CLKN

N12 00_LVRX_CH3P
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Table 2. Pin list (continued)

Pin number Net name

N13 00_LVRX_CH4P

N14 AVDD_OUT_LVRX_ 33
P1 AVSS_OUT_LVRX

P2 EO_LVRX_CHON

P3 EO_LVRX_CHIN

P7 EO_LVRX_CH4N

P8 00_LVRX_CHON

P12 00_LVRX_CH3N
P13 00_LVRX_CH4N
P14 AVSS_OUT_LVRX
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5. Connections

5.1 Pinlist
I/O Legend: | = Input; O = Output; P = Power; G = Ground

Note: Some pins can have multiple functionalities, which are configured under register control.
The alternate functionality for each pin is listed in the Description column.

Table 3. DisplayPort transmitter outputs

Pin Assignment /0  Description

B6 DPTX_ML_LON (@) Negative output of DPTX Main Link Lane0O

C6 DPTX_ML_LOP O Positive output of DPTX Main Link LaneO

A7 DPTX_ML_LIN (@) Negative output of DPTX Main Link Lanel

B7 DPTX_ML_L1P (@) Positive output of DPTX Main Link Lanel

A8 DPTX_ML_L2N O Negative output of DPTX Main Link Lane2

B8 DPTX_ML_L2P (@) Positive output of DPTX Main Link Lane2

B9 DPTX_ML_L3N (@) Negative output of DPTX Main Link Lane3

C9 DPTX_ML_L3P O Positive output of DPTX Main Link Lane3

C10 DPTX_AUXN 1/0 | Negative input/output of DPTX Aux Channel

D10 DPTX_AUXP 1/0 | Positive input/output of DPTX Aux Channel
DisplayPort Receiver Hot Plug Detect Input

C12 DPTX_HPD_IN/GPIO_23 /O | General Purpose Schmitt Trigger Input / Tri-
state Output 26 [5V Tolerant]
Termination calibration reference resistor; 240

cu DPTX_REXT | ohm 1% resistor should be connected from this
pin to 1.2 V analog power supply.

Table 4. Reference clocks

Pin Assignment /O  Description
B4 TX XTAL /0 Crystal Oscillator Input. Connect to external
— crystal.

Reference Clock (TCLK) from a 27 MHz Crystal or

C4 TX_TCLK I/O | TTL Oscillator. Connect to external crystal or
oscillator.

C3 VBUFC_RPLL (0] Analog Test Pin for Internal Clocks. No connect.

C4028-DAT-01p MegaChips’ Proprietary Information
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Pin

K4

Assignment

E1_LVRX_CLKP

Table 5. Digital video inputs

I/O

Description

Positive input of LVDS RX E1 Clock
Channel

TTL Even Red Channel Data 4

K3

E1_LVRX_CLKN

Negative input of LVDS RX E1 Clock
Channel

TTL Even Red Channel Data 7

G2

E1_LVRX_CHOP

Positive input of LVDS RX E1 Channel 0

TTL VSYNC

Gl

E1_LVRX_CHON

Negative input of LVDS RX E1 Channel O

TTL HSYNC

H2

E1_LVRX_CH1P

Positive input of LVDS RX E1 Channel 1

TTL Even Red Channel Data 1

H1

E1_LVRX_CHIN

Negative input of LVDS RX E1 Channel 1

TTL Even Red Channel Data 0

J3

E1_LVRX_CH2P

Positive input of LVDS RX E1 Channel 2

TTL DE

J2

E1_LVRX_CH2N

Negative input of LVDS RX E1 Channel 2

TTL Even Red Channel Data 9

L3

E1_LVRX_CH3P

Positive input of LVDS RX E1 Channel 3

TTL Even Red Channel Data 6

L2

E1_LVRX_CH3N

Negative input of LVDS RX E1 Channel 3

TTL Even Red Channel Data 5

M2

E1_LVRX_CH4P

Positive input of LVDS RX E1 Channel 4

TTL Even Red Channel Data 2

M1

E1_LVRX_CHA4N

Negative input of LVDS RX E1 Channel 4

TTL Even Red Channel Data 3

J5

E1_LVRX_CHS5N

TTL Even Red Channel Data 8

H4

E1_LVRX_CH5P

TTL Even Blue Channel Data 0

K5

E1_LVRX_CH6P

TTL Odd Red Channel Data 0

J4

E1_LVRX_CH6N

TTL Even Blue Channel Data 1

J12

O1_LVRX_CLKN

Negative input of LVDS RX O1 Clock
Channel

TTL Odd Blue Channel Data 8

J13

O1_LVRX_CLKP

Positive input of LVDS RX O1 Clock
Channel

TTL Odd Blue Channel Data 7

C4028-DAT-01p
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Table 5. Digital video inputs

Pin Assignment /O Description

Positive input of LVDS RX O1 Channel 0
M14 0O1_LVRX_CHOP I

TTL Odd Green Channel Data 6

Negative input of LVDS RX O1 Channel 0
M13 O1_LVRX_CHON

TTL Odd Green Channel Data 5

Positive input of LVDS RX O1 Channel 1
L13 O1_LVRX_CH1P

TTL Odd Green Channel Data 3

Negative input of LVDS RX O1 Channel 1
L12 O1_LVRX_CHIN

TTL Odd Blue Channel Data 0

Positive input of LVDS RX O1 Channel 2
K11 O1_LVRX_CH2P

TTL Odd Green Channel Data 4

Negative input of LVDS RX O1 Channel 2
K12 O1_LVRX_CH2N

TTL Odd Green Channel Data 2

Positive input of LVDS RX O1 Channel 3
H14 O1_LVRX_CH3P

TTL Odd Blue Channel Data 4

Negative input of LVDS RX O1 Channel 3
H13 O1_LVRX_CH3N

TTL Odd Blue Channel Data 5

Positive input of LVDS RX O1 Channel 4
Gl4 O1_LVRX_CH4P

TTL Odd Blue Channel Data 2

Negative input of LVDS RX O1 Channel 4
G13 O1_LVRX_CH4N

TTL Odd Blue Channel Data 3
J10 01 _LVRX_CH5N I TTL Odd Green Channel Data 8
H11 01 _LVRX_CH5P | TTL Odd Blue Channel Data 6
K10 O1_LVRX_CHS6N | TTL Odd Green Channel Data 9
Jil O1_LVRX_CH6P | TTL Odd Blue Channel Data 9

Negative input of LVDS RX EO Clock
M5 EO_LVRX_CLKN Channel

TTL Even Green Channel Data 2

Positive input of LVDS RX EO Clock
L5 EO_LVRX_CLKP Channel

TTL Even Green Channel Data 3

Negative input of LVDS RX EO Channel 0
P2 EO_LVRX_CHON |

TTL Even Green Channel Data O

Positive input of LVDS RX EO Channel 0
N2 EO_LVRX_CHOP

TTL Even Green Channel Data 1

Negative input of LVDS RX EO Channel 1
P3 EO_LVRX_CHIN |

TTL Even Green Channel Data 6

C4028-DAT-01p MegaChips’ Proprietary Information

Page 18 of 43



MegaChips STDP4028

Table 5. Digital video inputs

Pin Assignment I/O Description

Positive input of LVDS RX EO Channel 1
N3 EO_LVRX_CH1P I

TTL Even Green Channel Data 7

Negative input of LVDS RX EO Channel 2
N4 EO_LVRX_CH2N

TTL Even Green Channel Data 4

Positive input of LVDS RX EO Channel 2
M4 EO_LVRX_CH2P |

TTL Even Green Channel Data 5

Negative input of LVDS RX EO Channel 3
N6 EO_LVRX_CH3N

TTL Even Blue Channel Data 7

Positive input of LVDS RX EO Channel 3
M6 EO_LVRX_CH3P |

TTL Even Blue Channel Data 8

Negative input of LVDS RX EO Channel 4
P7 EO_LVRX_CHA4N |

TTL Odd Red Channel Data 1

Positive input of LVDS RX EO Channel 4
N7 EO_LVRX_CH4P

TTL DCLK
M7 EO_LVRX_CH5N | TTL Even Blue Channel Data 6
L6 EO_LVRX_CH5P | TTL Even Blue Channel Data 9
M3 EO_LVRX_CH6N I TTL Even Green Channel Data 9
L4 EO_LVRX_CH6P I TTL Even Green Channel Data 8

Negative input of LVDS RX OO0 Clock
N11 00_LVRX_CLKN Channel
TTL Odd Red Channel Data 8

Positive input of LVDS RX OO0 Clock
M11 00_LVRX_CLKP Channel
TTL Odd Red Channel Data 7

Negative input of LVDS RX OO0 Channel 0

P8 O0_LVRX_CHON

TTL Odd Green Channel Data 0

Positive input of LVDS RX O0 Channel 0
N8 0O0_LVRX_CHOP |

TTL Odd Green Channel Data 1

Negative input of LVDS RX OO0 Channel 1
N9 00 _LVRX_CHIN |

TTL Even Blue Channel Data 4

Positive input of LVDS RX O0 Channel 1
M9 0O0_LVRX_CH1P

TTL Even Blue Channel Data 3

Negative input of LVDS RX O0 Channel 2
M10 0O0_LVRX_CH2N

TTL Even Blue Channel Data 2

Positive input of LVDS RX O0 Channel 2
L10 O0_LVRX_CH2P

TTL Odd Red Channel Data 2
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Table 5. Digital video inputs

Pin Assignment I/O Description

Negative input of LVDS RX OO0 Channel 3
P12 0O0_LVRX_CH3N I

TTL Odd Red Channel Data 6

Positive input of LVDS RX O0 Channel 3
N12 0O0_LVRX_CH3P

TTL Odd Red Channel Data 5

Negative input of LVDS RX OO0 Channel 4
P13 0O0_LVRX_CH4N

TTL Odd Red Channel Data 4

Positive input of LVDS RX O0 Channel 4
N13 0O0_LVRX_CH4P

TTL Odd Blue Channel Data 1
M8 O0_LVRX_CH5N | TTL Even Blue Channel Data 5
L9 O0_LVRX_CH5P | TTL Odd Red Channel Data 9
L11 O0_LVRX_CHS6N I TTL Odd Green Channel Data 7
M12 0O0_LVRX_CH6P | TTL Odd Red Channel Data 3

Table 6. Multi-function - digital audio output, general purpose input/output, bootstrap pins

Pin Assignment 1/10 Description
12S_WCLK
E4 12S_WCLK_GPIO_4 110
GPIO 4
12S_BCLK
C1 12S_BCLK_GPIO_7 110
GPIO_7
12S_ 0
D2 12S 0 _GPIO_8 110
GPIO_8
2S 1
F5 12S_1 GPIO_9 110
GPIO_9
12S 2
F4 12S_2 GPIO_10 110
GPIO_10
12S_3
D3 12S 3 GPIO 11 110
GPIO_11

Table 7. Multi-function and system interface connections

Pin Assignment /O  Description
E6 RESETnh e Rgset (active low) signal. annect to digital 3.3V
with a 2.7 K ohm pull-up resistor.
F3 TESTMODEO ' Reserve for testing. Must be connected to system
G3 TESTMODE1 [ ground (GND)
D13 SPI_DI I/O | SPI ROM Data Input.
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Table 7. Multi-function and system interface connections

Pin Assignment /O  Description
Cl4 SPI_DO /0 | SPI ROM Data Output.
E12 SPI_CLK I/0 | SPI ROM Clock
F10 SPI_CSn I/0 | SPI ROM Chip Select.
PWMO
BOOTSTRAP[3] Please refer to Bootstrap
E5 PWMO_GPIO_0_BOOT3 I/0 | configuration table for description

General Purpose Schmitt Trigger Input / Tri-state
Output O [5V Tolerant]

General Purpose Schmitt Trigger Input / Tri-state
Output 1 [5V Tolerant]

BOOTSTRAP[2] Please refer to Bootstrap
configuration table for description

D4 GPIO_1_BOOT2 /10

General Purpose Schmitt Trigger Input / Tri-state
Output 2 [5V Tolerant]

BOOTSTRAPI[5] Please refer to Bootstrap
configuration table for description

BOOTSTRAP[6] Please refer to Bootstrap
configuration table for description

G10 GPIO_2_BOOTS5 I/O

F11 GPIO_3_BOOT6 /0

General Purpose Schmitt Trigger Input / Tri-state
Output 3 [5V Tolerant]

CLK_OUT

General Purpose Schmitt Trigger Input / Tri-state
E3 CLK_OUT_GPIO_5_BOOTO (I/O |Output5 [5V Tolerant]

BOOTSTRAPI[0] Please refer to Bootstrap
configuration table for description

Infra-red Receiver Data Input

G4 IR_IN_GPIO_6 /O | General Purpose Schmitt Trigger Input / Tri-state
Output 6 [5V Tolerant]
IRQ
BOOTSTRAP][7] Please refer to Bootstrap

D12 IRQ_BOOT7_GPIO_12 I/0 | configuration table for description

General Purpose Schmitt Trigger Input / Tri-state
Output 12 [5V Tolerant]

UART Transmit Data Output.
BOOTSTRAP[1] Please refer to Bootstrap

UART_TX_BOOT1_GPIO_1

Cc2 3 I/0 | configuration table for description
General Purpose Schmitt Trigger Input / Tri-state
Output 13 [5V Tolerant]
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Table 7. Multi-function and system interface connections

Pin Assignment /O  Description

UART Receive Data Input. Pull up with 4.7K ohm

resistor.
B1 UART_RX_GPIO_14 110

General Purpose Schmitt Trigger Input / Tri-state
Output 14 [5V Tolerant]

I2C Serial Clock for DP AUX channel. This pin,
along with AUX_I2C_SDA, creates external serial

interface for DP AUX channel. Connect to digital
C13 AUX_I2C_SCL_GPIO_15 I/O | 3.3V with 4.7K ohm resistor.

General Purpose Schmitt Trigger Input / Tri-state
Output 15 [5V Tolerant]

I2C Data Clock for DP AUX channel. This pin,
along with AUX_I2C_SCL, creates external serial

interface for DP AUX channel. Connect to digital
B14 AUX_I2C_SDA_GPIO_16 I/O | 3.3V with 4.7K ohm resistor.

General Purpose Schmitt Trigger Input / Tri-state
Output 16 [5V Tolerant]

UART Transmit Data Output for DP AUX channel
BOOTSTRAP[4] Please refer to Bootstrap

AUX_UART_TX_BOOT4_GP

B12 0 21 I/0 | configuration table for description
- General Purpose Schmitt Trigger Input / Tri-state
Output 21 [5V Tolerant]
UART Receive Data Input for DP AUX channel.
Pull up with 4.7K ohm resistor.
Al2 AUX_UART_RX_GPIO_22 110

General Purpose Schmitt Trigger Input / Tri-state
Output 22 [5V Tolerant]

[2C_SCL. Pull up to 3.3V with 4.7K ohm resistor.

B13 12C_SCL_GPIO_24 /O | General Purpose Schmitt Trigger Input / Tri-state
Output 24 [5V Tolerant]

[2C_SDA. Pull up to 3.3V with 4.7K ohm resistor.

Al3 12C_SDA_GPIO_25 /O | General Purpose Schmitt Trigger Input / Tri-state
Output 25 [5V Tolerant]

Table 8. No connects

Pin Assignment /O  Description
F12 NC1 -
G12 NC2 -
D11 NC3 -
No connection.
E11l NC4 -
B2 NC5 -
B3 NC6 -
C4028-DAT-01p MegaChips’ Proprietary Information

Page 22 of 43



MegaChips STDP4028

Table 9. System power and ground

Pin Assignment /O  Description

Analog 3.3V VDD. Connect to analog 3.3V with

D6 VDDA_3V3 P 0.1pF bypass capacitor to analog ground plane on
board.

E7, ES, PVDD1 P Digital 1.2V VDD. annect to digital 1.2V with

K6, K9 0.1uF bypass capacitor.

Gl1 PVDD21 Digital 3.3V VDD. Connect to digital 3.3V with
P 0.1pF bypass capacitor. Must be connected at

G5 PVDD22 same voltage level.

Al, Al4,

F6, F7,

F8, F9,

G6, G7, . .

Ot o st b comects

He, H7, y o digtalground prane.

H8, H9,

J6, J7,

Jg, J9

B11, C7, DisplayPort Transmitter Analog 1.2V Power

DPTX_VDDA_1V2 P Supply. Must be bypassed with a 0.1uF capacitor

8, D9 to analog ground plane on board.

D7, D8, DisplayPort Transmitter VSS. Must be directly

E9, E10 DPTX_VSSA G connected to analog ground plane on board.
Analog 3.3V VDD. Connect to analog 3.3V with

D5 VDD33_TX P 0.1uF bypass capacitor to analog ground plane on
board.

cs VSSA TX G Analog ground. Must connect directly to analog

- ground plane on board

H3, H12, Analog 3.3V VDD. Connect to analog 3.3V with

L8, N1, AVDD_OUT_LVRX_33 P 0.1pF bypass capacitor to analog ground plane on

N14 board.
Analog 1.2V VDD. Connect to analog 1.2V with

L7 AVDD_LVRX_12 P 0.1pF bypass capacitor to analog ground plane on
board.

K7 AVSS LVTX G Analog ground. Must connect directly to analog

- ground plane on board.

F2, F13,

H5, H10, AVSS OUT LVRX G Analog ground. Must connect directly to analog

K8, P1, - - ground plane on board.

P14

Analog Ground for the DDS Reference PLL and
A2 VSS_RPLL G Digital Core. Must be directly connected to analog
ground plane on board.

Analog 1.2V Power Supply for RCLK PLL and
A3 VDD_RPLL P Digital Core. Must be bypassed with a 0.1puF
capacitor to analog ground plane on board.
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Note: 1 PVDD21 and PVYDD22 must be connected to same power supply.
2  Add 47 K pull-down resistor for HPD_IN signal.

5.2 Bootstrap configuration

During hardware reset, on the rising edge of RESETNn, logic high or low configuration on Bootstrap pins
are latched and stored. 4.7 K pull-up or pull-down resistors must be installed to indicate logic '1' or ‘0’
status on the bootstrap pins. Bootstrap operation is only guaranteed with external pull-up or pull-down
resistors. There are eight Bootstrap pins available on STDP4028. Some bootstraps may not be available

for normal use.

Table 10. Bootstrap configuration

Pin # Assignment Function

E3 BOOTI[0] Set to 1 (Pull High to Vdd)

Cc2 BOOT[1] Set to 0 (Pull Low to GND)

D4 BOOT[2] Set to 0 (Pull Low to GND) for normal operation

TTL_LVDS_OUT

TTL/LVDS output mode selection
0 = Output is in LVDS format

1 = OQutputis in TTL format

OCM_BOOT_SEL

0 = OCM boot will be from internal ROM code. (Internal ROM is
‘ON’ and mapped to top 32K of OCM address range)

1 = OCM boot is from external ROM/Flash code (Internal ROM is
‘OFF’ and external ROM/Flash mapped to top 512K of OCM
address range)

WIDE_NARROW_BUS
Selects wide or narrow LVDS or TTL bus
LVDS
G10 BOOTI[S] 0 = DUAL LVDS
1 =QUAD LVDS
TTL
0 = Single
1 = Dual
ASSR_ENABLE
Selects whether ASSR is enabled
0 = Disabled
1 = Enabled

E5 BOOT(3]

B12 BOOT[4]

F11 BOOTI[6]

I2C_DEV_ID

I12C slave Device ID select for RD/WR access.
0: OXE6, OXE7

1: OXE4, OXE5

D12 BOOT[7]
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5.3 General purpose input/output (GPIO) pins

The STDP4028 contains 25 general-purpose input/output (GPIO) pins for system configuration purpose.

GPIO_0, GPIO_1 are dedicated general-purpose |0 pins and the rest have shared functionality. Each

GPIO has independent direction control and open drain enable for reading and writing.

Note: The GPIO functionality is available only for custom applications. Default settings allow
configuration of dedicated GPIO pins (GPIO_0 and GPIO_1) through host interface and the

rest of the GPIO configuration requires over-riding the default feature using external
firmware.
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6. Package
Package type: 164 LFBGA (12 x 12 mm / ball pitch 0.8 mm)
Figure 3. Package specification
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6.1 Marking field template and descriptors

The STDP4028 marking template is shown below.

Figure 4. Marking template

Field descriptors are shown below.

Table 11.Field descriptors

Field Description Marking

A Standard MegaChips logo M

B 2-character version code AB

c Product code STDP4028
D 8-character diffusion code 9R”ABCDEF"
E 2-character assembly plant code AA

F 3-character BE sequence code “XYz”

G 2-character diffusion plant code 9R

H 3-character country of origin code TWN

| 2-character test plant code AA

J 1-digit assembly year “y

K 2-digit assembly week “Ww”

L Ball Al identifier aDOT

C4028-DAT-01p
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7. Electrical specification

7.1 Absolute maximum ratings

Applied conditions greater than those listed under “Absolute maximum ratings” may cause permanent
damage to the device. The device should never exceed absolute maximum conditions since it may affect

device reliability.

Table 12. Absolute maximum ratings

Parameter Symbol Min Typ

3.3 V supply voltages ) Vypp 33 |03 3.3 3.6 v

1.2 V supply voltages 1-?) Vypp 12 |03 1.2 1.26 Y%
Input voltage (5V tolerant inputs) (-:2) Vinsviol | 0.3 - 5.5 v
Input voltage (non 5V tolerant inputs) (-:2) ViN -0.3 - 36 Y
ESD - Human Body Model (HBM)®*) VEsD - - +2.0 kv
ESD - Machine Model (MM)®*) VEsD - - 200 |V
ESD - Charged Device Model (CDM)®) VEsD - - 500 |V
Latch-up I - - +100 mA
Ambient operating temperature Ta 0 - 70 °C
Storage temperature Tsta -40 - 150 °C
Operating junction temperature T, 0 - 125 °C
Thermal resistance (Junction to Ambient)®) 03 - - 36.6 °CIW
Thermal resistance (Junction to Case)® 0;c - - 18.1 °CIW
Peak IR reflow soldering temperature (<10 sec.) TsoL - - 260 °C

Note (1): All voltages are measured with respect to GND.
Note (2): Absolute maximum voltage ranges are for transient voltage excursions.

Note (3): These are simulated results under the following conditions - Four layer JEDEC
PCB, no heat spreader, Air flow = 0 m/s

Note (4): The ESD result shown is not applicable for reserved pins.

7.2 Maximum speed of operation
System clocks

Crystal clock = 27 MHz typical

SPI_CLK =50 MHz

I12C CLK = 400 kHz
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Internal OCM clock = 100 MHz max

LVTTL input clocks

Video input: Single bus clocking
165 MHz max
Video input: Dual bus clocking

165 MHz max

LVDS input clocks
Single LVDS channel

Channel EO/OO0: 150 MHz
Dual LVDS channel
Channel EO/OO0: 150 MHz
Quad LVDS channel

Channel EO/O0/E1/0O1: 100 MHz

Audio input
SPDIF LVTTL input = 12.288 MHz

12S WS input = 192 kHz

I2S SCLK input = 12.288 MHz

DisplayPort transmitter bit rate
Main link

Min: 1.62 Gbps/lane
Max: 3.24 Gbps/lane

Auxiliary channel: 1 Mbps
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7.3 DC characteristics

Table 13. DC characteristics

Parameter
3.3 V supply voltages (analog and digital) Vvop 33 |30 3.3 3.6 \%
1.2 V supply voltages (analog and digital) Vvpp 12 [1.14 1.2 1.26 \%

TTL input

g?\lv_vg'r:;odrzl:wn;ﬁgon: 2560 x 1600 / 60 Hz test pattern: aL ) 330 . mw
g?\lvyngodr;?l;An;ﬁteion: 1920 x 1200 / 60 Hz test pattern: |, ; 270 - mw
g(')\lv_vg::'(;odrzmrzﬁgon: 1440 x 900 / 60 Hz test pattern: 1L _ 230 . mw
Standby 3 18 . mw

Supply Current

Measurement conditions: 2560 x 1600 / 60 Hz test
pattern: ON-OFF dot Moire

VDD (analog and digital power) = 3.3V - 218 - mA
DDA analog and digital power) =1.2V
In all configuration, 8 bits input is used.

Power

LVDS input

Power consumption: 1920 x 1080 / 120 Hz test pattern:

ON-OFF dot Moire AL ; 604 ; mw
Power consumption: 1920 x 1200 / 60 Hz test pattern:

ON-OFF dot Moire 2L ) 400 i mw
Power consumption: 1440 x 900 / 60 Hz test pattern:

ON-OFF dot Moire i ; 312 ; mw
Standby - 18 - mw
Supply Current

Measurement conditions: 1920 x 1080 / 120 Hz test

pattern: ON-OFF dot Moire 101

VDD (analog and digital power) = 3.3V - 226 - mA
DDA analog and digital power) =1.2V
In all configuration, 8 bits input is used.

High voltage ViH 2.0 - VDD \Y

Low voltage VL GND - 0.8 \Y

High current (V,y = 5.0 V) A -25 - 25 HA

Low current (V,y = 0.8 V) e -25 - 25 UA
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Table 13. DC characteristics

Parameter Symbol Min Units
S B S S O
Outputs

High voltage (Igy = 7 mA) Vou 2.4 - VDD \Y

Low voltage (Ig. = -7 mA) VoL GND - 0.4 \Y

Tri-state leakage current loz -25 - 25 A

7.4 AC characteristics

7.4.1 Digital video input port DC characteristics

Table 14. Digital video input port DC characteristics

Parameter Conditions
VL Low level input voltage GND - +0.8 \Y
Viy High level input voltage 2.0 - Vpp 3.3 \
Lo I/O leak current - - 10 HA
Ci Input capacitance 1/0 at high impedance - - 4 pF
tcyc DIP Clock cycle time 6 - 125 ns
DIPE[29:0], DIPO[29:0], i i
Tsu HS, VS, DE setup time 2 ns
DIPE[29:0], DIPO[29:0],
Thold HS, VS, DE hold time 2 ; ) ns
Figure 5. Digital video input timing
50%
CLK
Tsu Thold
DIPA[29:0].
DIPB[29:0],
DE, HS, VS
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7.4.2 LVDS video input DC/AC characteristics

Table 15. LVDS video input DC/AC characteristics

Parameter Conditions
Differential input high
Vin voltage threshold 100 mv
Vem = 1.2V, Figure 6
Vv Differential input low 100 ) i mv
I voltage threshold
Ve Common-mode Input Note 1 01 ) 235 Vv
voltage
Vip Differential Input voltage 200 - 600 11\
ViN = 2.4V or VIN= ov, _ _ +
IN-LEAK Input leakage current termination disabled +10 A
Integrated termination
RTERM resistor 80 100 130 w
trxBITO Bit 0, Figure 7 0.61 - 1.33 ns
trxBITL Bit 1, Figure 7 2.54 - 3.26 ns
trxBIT2 Bit 2, Figure 7 4.47 - 5.19 ns
Receiver LVDS input - :
trxeIT3 strobe position Bit 3, Figure 7 6.4 - 7.12 ns
trxBIT4 Bit 4, Figure 7 8.33 - 9.05 ns
trxBITS Bit 5, Figure 7 10.26 - 10.98 ns
trxBITE Bit 6, Figure 7 12.19 - 12.91 ns
tPHD Phase delay time - 241 - ps
tDATA Data period fcLock = 74 MHz - 1.93 - ns
trRevr_MARGIN | Receiver margin Figure 8, Note 2 - 370 - ps
tSTROBE Minimum strobe timing EalireN%tLCIZ_OCK =74 720 800 - ps
trxBITMIN Figure 8 -200 - - ps
Clock to data skew margin —
LTXBITMAX Figure 8 - - +200 ps
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Note: 1 The common-mode range is guaranteed by design. The LVDS receiver is tested with Vo =
1.2v.

2 The LVDS receiver inputs can tolerate jitter added within the receiver margin
(tRCVR_MARGlN) SpeCification.

Figure 6. LVDS single-ended waveform

Figure 7. Receiver strobe positions LVDS input

LVDS CLOCK
INO /—\
AN NN N N N
IN1 ﬁ
AN NN N N
trXBITOMIN® gt
o
trxeiTo-mMAX
f Trxam
T trxemr-max
f Trxamomn _
o trxem2-max '
f Temamn C
- trxeiTa-max o
f trxema-miN _
- trxeima-mMax o
f trxars-miN > _
- trxaiTs-max o
« TrxBIT6-MIN >
- trxeime-max >
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Figure 8. Receiver margins

toata
il | -
| Ll
tRCVR_MARGIN tRCVR_MARGIN
-¢ P> - -
-482ps -241ps Os  241ps '482ps
S - » - -
tstroBE
tT)(BITMIN tT)<BITMA)< tT)(BITMIN tT)(BITMAX
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7.4.3 Digital audio input 12S timing

Table 16. Digital audio input I2S timing

Symbol Parameter Conditions Min Typ Max Unit
fs Sample frequency 32 - 192 kHz
te(sclk) SCLK cycle time - 81.38 - ns
SCLK pulse duration,
tyy(sclk) SCLK Eigh time 0.4tc(sciky | 0-Ste(sclky | 0-6te(sclky | NS
Maximum bit clock freq. |- - 9.216 MHz
) 64 x 32 kHz (32 kHz) - 2.048 - MHz
SCLK (bit clock)
frequency 6 4x 44.1 kHz (44.1kHz) |- 2.822 - MHz
fscik
5 = rate x sample 64 x 48 kHz (48 kHz) |- 3.072 - MHz
frequency (fs)
64 x 96 kHz (96 kHz) - 6.144 - MHz
64 x 192 kHz (192 kHz) |- 12.288 - MHz
¢ Hold time, WS clock 05t ) ) ns
sul from SCLK rising edge " “e(sclk)
Setup time, WS clock to
thi SCLK rising edge 10 ) ) ns
Setup time, 12S data in
tsu2 to SCLK rising edge 10 ns
¢ Hold time, 12S data in to 10 ) ) ns
h2 SCLK rising edge
Figure 9. Digital audio 12S input timing
tw(SCLK) —:4—#{ :47 te(scLm) 451
| |
SCLK
i | | |
| | |
—— tn J|—>| | |
| |L|—>I— tout |
WSCLK | |
|
!
|ﬁ— thy ——»

C4028-DAT-01p MegaChips’ Proprietary Information

Page 35 of 43



MegaChips

STDP4028

7.4.4 DisplayPort transmitter

Table 17. DisplayPort transmitter characteristics

Symbol Parameter Min 1% Max Unit Comments
. Unit interval for high bit
Ul_High_Rate | o (2.7 Gbps/lane) i 370 i ps
Unit interval for reduced Range is nominal +/- 300ppm.
Ul_Low_Rate . - 617 - ps Ul does not account for down-
bit rate (1.62 Gbps/lane) . -
spread dictated variations.
Ul_Rate_3.24G | Unit interval for high bit
bps rate (3.24 Gbps/lane) 324 Gbps
Dowr}_Spread_ Link cIc_)ck down 0 i 05 %
Amplitude spreading
Down_Spread_ | Link cI(_)ck down- 30 i 33 KHz
Frequency spreading frequency
VTX-DIFFp-p- | Differential peak-to-peak 0.34 04 0.46 v
Levell output voltage Level 1
VTX-DIFFp-p- | Differential peak-to-peak _
Level2 output voltage Level 2 051 |06 068 |V Refer to DisplayPort
- : Specification for definition of
VTX-DIFFp-p- | Differential peak-to-peak 0.69 08 0.92 Vv differential voltage.
Level3 output voltage Level 3 ' ' '
VTX-DIFFp-p- | Differential peak-to-peak 101 12 138 v
Level4 output voltage Level 4
No pre-emphasis 0.0 - 9.5 dB Refer to DisplayPort
. Specification for definition of
VTX-PREEMP- 3.5 dB pre-emphasis level| 2.8 35 42 d differential voltage. Support of
RATIO 6.0 dB pre-emphasis level | 4.8 6.0 7.2 dB no pre-emphasis, 3.5- and 6.0-
dB pre-emphasis mandatory.
9.5 dB pre-emphasis level | 7.6 9.5 114 dB

Tx horizontal eye sp

9.5-dB level optional.

TTX-EYE_CHIP Mini ‘ "

. inimum transmitter eye i i
_High_Rate width at Tx package pins 0.74 ul
TTX-EYE- Maximum time between
MEDIAN-to- the jitter median and
MAX- maximum deviation from |- - 0.13 ul
JITTER_CHIP_ |the median at Tx package
High_Rate pins

Tx horizontal eye specification for reduced bit r

TTX-EYE_CHIP | Minimum transmitter eye

) : 0.84 - - ul
_Low_Rate width at Tx package pins
TTX-EYE- Maximum time between
MEDIAN-to- the jitter median and
MAX- maximum deviation from |- - 0.08 ul
JITTER_CHIP_ |the median at Tx package
Low_Rate pins
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Table 17. DisplayPort transmitter characteristics

Symbol Parameter Min Max Unit Comments
TTX-
RISE_CHIP, - i
_ |:_)+/D TX output rlse/_fall 50 130 ps At 20-t0-80%
TTX- time at Tx package pins
FALL_CHIP
Common mode voltage is equal
VTX-DC-CM TX DC common mode 0 VDD v to Vblas__Tx voltage. VDD is the
voltage output driver power supply
voltage and 3.6 V maximum.
TX short circuit current Total drive current of the
ITX-SHORT limit - 90 mA transmitter when it is shorted to
its ground.
Differential return loss at
- 12 dB
0.675 GHz Straight loss line between 0.675
RLTX-DIFF d
Differential return loss at | 9 4B GHz and 1.35 GHz
1.35 GHz
LTX-SKEW- Lane-to-lane skew at TX | 2 Ul
INTER_CHIP package pins
LTX-SKEW- Lane intra-pair output i 20 S
INTRA_CHIP | skew at Tx package pins P
All DisplayPort Main Link lanes
as well as AUX CH shall be AC
coupled. AC coupling capacitors
CTX AC coupling capacitor 75 - 200 nF shall be placed on the
transmitter side. Placement of
AC coupling capacitors on the
receiver side is optional.
FTX- - _—
REJECTION- Clock j_ltter rejection i i 4 MHz
bandwidth
BW
7.4.5 12C interface timing

Table 18. 12C interface timing

Parameter Conditions
fscL SCL clock rate Fast mode 0 - 400 kHz
; ; st
thp.sta | Hold time START sAtf;ftrsth's period, the 1% clock 5 g 1.1 - us
tLow Low period of clock SCL 1.3 112 - us
tHiGH High period of clock | SCL 0.6 1.0 - us
Setup time for a
Tsu:sTA repeated START 0.6 1.4 i HS
tHp:DAT Data hold time For master 0 0.72 0.9 us
tsu.paT Data setup time 100 400 - ns
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Table 18. 12C interface timing

Parameter Conditions

Bus free time between
Teur STOP and START 1.3 140 ; Hs

Capacitance load for

Co each bus line - - 400 pF

t, Rise time 20 195 300 ns

t Fall time 20 10 300 ns

Vo l':?/'esle margin at high 0.2VDD |0.34 - Vv

Vi l':f’/'esle margin at low 0.1VDD |0.16 ;

Note: The maximum typ.pat Only has to be met if the device does not stretch the low period t; gy

of the SCL signal. In the diagram below, S = start, P = stop, Sr = Repeated start, and SP=
Repeated stop conditions.

Figure 10. I12C Timing

e

—_—————— ——

tsu;sta — tsu;sto —
Sr F
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7.4.6 SPI interface timing

Table 19. SPI interface timing, VDD = 3.3V

Sinle]e]l Parameter Min Max Units
Felk Serial clock frequency - 50 MHz
TsckH Serial clock high time 9 - ns
TsckL Serial clock low time 9 - ns
Tsckr Serial clock rise time (slew rate) 0.1 - V/ins
TsckE Serial clock fall time (slew rate) 0.1 - Vins
Tces CE# active setup time 5 - ns
TcEH CE# active hold time 5 - ns
TcHs CE# not active setup time 5 - ns
TcHH CE# not active hold time 5 - ns
TcpH CE# high time 50 - ns
TcHz CE# high to high-Z output - 8 ns
TeLz SCK low to low-Z output 0 - ns
Tps Data in setup time 5 - ns
Ton Data in hold time 5 - ns
Ton Output hold from SCK change 0 - ns
Ty Output valid from SCK - 8 ns

Figure 11. SPI output or serial interface SPI ROM input timing

5 TcPH N
ROM_CSn (CE#) T L
-— Tocke TCEH TCHS
Tces T -—
Tos| ToH TsSCKR
4
ROM_SDO (1) 5E M:B_;b( 7 SX XX e XX
ROM_SDI (SO) i
HIGH-Z HIGH-Z
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Figure 12. SPI input or serial interface SPI ROM output timing

ROM_CSn (CE#)
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TSCKH |
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ToH

s/ N/ /L

. —»)@’w TcHz

¥
MSB
i

0006000000000000000008H0000000000000000400

ROM_SDO (SI)
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8. Ordering information

Table 20. Order codes

Part number Description

STDP4028-AB 164 LFBGA (12 x 12 mm)
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9. Revision history

Table 21. Document revision history

Revision Changes

03-Mar-2016 A Initial release.
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Notice

Semiconductor products may possibly experience breakdown or malfunction. Adequate care should be taken with respect to the safety design
of equipment in order to prevent the occurrence of human injury, fire or social loss in the event of breakdown or malfunction of semiconductor
products

The overview of operations and illustration of applications described in this document indicate the conceptual method of use of the
semiconductor product and do not guarantee operability in equipment in which the product is actually used.

The names of companies and trademarks stated in this document are registered trademarks of the relevant companies.

MegaChips Co. provides no guarantees nor grants any implementation rights with respect to industrial property rights, intellectual property
rights and other such rights belonging to third parties or/and MegaChips Co. in the use of products and of technical information including
information on the overview of operations and the circuit diagrams that are described in this document.

The product described in this document may possibly be considered goods or technology regulated by the Foreign Currency and Foreign
Trade Control Law. In the event such law applies, export license will be required under said law when exporting the product. This regulation
shall be valid in Japan domestic.

In the event the intention is to use the product described in this document in applications that require an extremely high standard of reliability
such as nuclear systems, aerospace equipment or medical equipment for life support, please contact the sales department of MegaChips
Co. in advance.

All information contained in this document is subject to change without notice.

Copyright © 2016 MegaChips Corporation All rights reserved
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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