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62 alcoTeK AG6320
-

DP to HDMI/VGA converter

I. General Description

ALGOLTEK AG6320 is a single chip solution to implement DisplayPort to HDMI/VGA
data converter. AG6320 is a single chip solution which transmits both the video and
audio streams via single DisplayPort connector. Its DisplayPort 1.2 receiver supports
configurable 1, 2 and 4 lanes @ 1.62Gbps, 2.7Gbps and 5.4Gbps input, and the HDMI
supports up to 4K2K@30Hz output. Otherwise, the RGB triple-DAC supports up to
1200P@60Hz output. AG6320 Series also support the external SPI flash for the
firmware upgrade for better compatibility and flexibility. It’s a good fit for the
applications of docking stations, extended display adaptors and dongles for the laptop
PC, tablet and smartphone accessory markets..

Il. Features

Embedded 16 bit MCU

EDID and MCCS pass-through supported

Supports Hot Plug Detection

External SPI flash supported for firmware upgrade
Embedded HDCP 1.4 supported

HDMI 1.4b TX supports 4K@30Hz output

VGA supports 1920x1200p@60Hz output
Simultaneously display via HDMI and VGA outputs
2KV ESD performance

Down Spread Spectrum Clock (SSC) supported
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C;’O ALGOITEK n6320

DP to HDMI/VGA converter

l1l. Device Information

Part Number Package Body Size Note
AG6320-MAQ QFN-88 10x10 mm? /w 1?S audio output
/w 12S audio output
AG6320-MBQ QFN-88 10x10 mm?
/w USB DP_DM
IV. Application
® DPdongle

nnananaN Display
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Figure 1 Application for DP to HDMI/VGA Dongle
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Figure 2 System Block Diagram
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VI. Pin Mapping and Description

AG6320

DP to HDMI/VGA converter

x 2
V) @ O x m o = 9 - < > o N | |
8 L ,o0o0,88dd0%9338 £¢%
2322822232888 875a5532 %3
88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67
NC [ 11 66 | SXPWR_AVSS
iRESETN [ ] 2 . 65| SXPWR_EN
DPRX_HPD_OUT [ ] 3 64 [__| SXPWR_AVDD5
DPRX_AUXN [ 1] 4 63| SXPWR_AVDD5
DPRX_AUXP [ ] 5 62| vss
SXAUXLS_VDD5 [ ] 6 61| pvDD33
pvbp12 [ ] 7 60 GPIO_8
DP_AVDD12 8 59 ] Gpio_7
DPRX_LOP [ ] 9 58 GPIO_6
DPRX_LON 10 57 GPIO_S
DP_AVDD12 [ ] 11 56 | GPIO_4
DPRX_L1IP [ 12 AGG320 MAQ 55| pvDD12
DPRX_LIN [ ] 13 54 | HDMI_HPD_IN
DP_AVSS [ ] 14 53 [ 12c_SDA_1
DPRX_L2P [ ] 15 52 12c_scL_1
DPRX_L2N [ ] 16 51 ] pvDD33
DP_AVDD12 [ ] 17 epad must be grounded 50| DpvDD33
DPRX_L3P [ ] 18 a9 ] Nc
DPRX_I3N [ ] 19 48] NC
DP_AVSS 20 47 bvbpp12
NC [ 21 46 [__| HDMITX_AVDD3
ovopiz [ ] 22,3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4445: HDMITX_AVDD
= A - N 0N o0 7] Mn «d = un o~
$388R850d0 8888588588358
X = § ¢ x & & a o | | \ (I \ | | |
§&gg000606 xE xEIxE gE
=22 s 2 S sx5s = s =
&2 525382 8§8°¢&¢
2
Figure 3 AG6320-MAQ PIN Mapping
Pin Name PIN NO. Type Description
POWER SUPPLY
SXAUXLS _VDD5 6 Power Analog 5V power input for AUX channel
DP_AVDD12 8,11, 17 Power Analog 1.2V power input for DP RX
DP_AVSS 14, 20 Power Analog ground for DP RX
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DP to HDMI/VGA converter

DVDD33 °0,>1, 61 Power Digital 3.3V 1/0 power input
78,79, 87
DVDD12 7,22,47, Power Digital 1.2V core power input
55,70
33, 36, 42,
VSS 62, 69, 80, | Power Digital ground
84
HDMITX_AVDD 45 Power Analog 1.2V power for HDMI TX
HDMITX_AVDD3 | 39, 46 Power Analog 3.3V power for HDMI TX
SXPWR_AVDDS | 63, 64 Power >0V power input.
- ’ Input voltage range: 3.0V ~ 5.5V
SXPWR_AVSS 66, 67 Power Analog ground.
SXPWR_LX 68 Power NC
DIFFERENTIAL HIGH-SPEED 10
DPRX_LOP 9 Input DP RX laneO positive
DPRX_LON 10 Input DP RX lane0 negative
DPRX_L1P 12 Input DP RX lanel positive
DPRX_LIN 13 Input DP RX lanel negative
DPRX_L2P 15 Input DP RX lane2 positive
DPRX_L2N 16 Input DP RX lane2 negative
DPRX_L3P 18 Input DP RX lane3 positive
DPRX_L3N 19 Input DP RX lane3 negative
HDMITX_CKM 34 Output HDMI TX clock channel negative
HDMITX_CKP 35 Output HDMI TX clock channel positive
HDMITX_DMO 37 Output HDMI TX data channel O negative
HDMITX_DPO 38 Output HDMI TX data channel O positive
HDMITX_DM1 40 Output HDMI TX data channel 1 negative
HDMITX_DP1 41 Output HDMI TX data channel 1 positive
HDMITX_DM?2 43 Output HDMI TX data channel 2 negative
HDMITX_DP2 44 Output HDMI TX data channel 2 positive
DPRX_AUXN Bidirectional | DisplayPort AUX channel N
DPRX_AUXP Bidirectional | DisplayPort AUX channel P
Digital 10
iRESETN 2 Input H/W Reset signal, active low. Need connect
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DP to HDMI/VGA converter

to Resistor and Capacitor on board.
DPRX_HPD_OUT |3 Output DP RX Hot Plug Detect
XIN 23 Input Crystal oscillator clock input
XOUT 24 Output Crystal oscillator clock output
SPI_CSN 25 Output SPI chip select.
SPI_SDI 26 Input SPI data input
UART_TX 27 Output UART TX
UART_RX 28 Input UART RX
12S_WS 29 Output 12S Left Right Clock
12S_SD 30 Output 12S Serial Audio Data Output
12S_SCLK 31 Output I12S Continuous Serial Clock
12S_AUMCLK 32 Output 12S System Clock
12C_SCL_1 52 Bidirectional | HDMI 12C SCL
I2C_SDA_1 53 Bidirectional | HDMI I2C SDA
HDMI_HPD_IN 54 Input HDMI cable detection
GPIO_2 56 Bidirectional | General Purpose I/0O
GPIO_3 57 Bidirectional | General Purpose I/O
VGA_DETN 58 Input VGA cable detection
I2C_SDA_O 59 Bidirectional | VGA I2C SDA
I2C_SCL_O 60 Bidirectional | VGA 12C SCL
SXPWR_EN 65 Input Pull down to ground
SP1_SDO 71 Output SPI data output.
SPI_CLK 72 Output SPI clock.
HSYNC 73 Output Horizontal sync signal to monitor
VSYNC 74 Output Vertical sync signal to monitor
CEC 75 Input HDMI CEC
GPIO_O 76 Bidirectional | General Purpose I/0O
GPIO_1 77 Bidirectional | General Purpose I/O
Analog 10
DAC IOR g1 Output VGA red channel output '
- Pull down to ground by an 75Q resistor
DAC_IOG 82 Output gt?l?dgg\j/intgh;rr;r::dog\t/paurf 75Q resistor
DAC_IOB 83 Output \P/L(JSI'IAdbol\L/jvenctr;agnrr;ﬂ:dUtbF:/uatn 75Q resistor
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DP to HDMI/VGA converter

VGA full-scale current control resistor
Pull down to ground by an 4.7KQ resistor
Table 1 AG6320-MAQ PIN Description

RSET 85 Input

www.algoltek.com.tw 11
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DP to HDMI/VGA converter
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2322232283388 08556523¢2% 35
88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67
NC 1 66 | SXPWR_AVSS
iRESETN [ ] 2 . 65 [__] SXPWR_EN
DPRX_HPD_OUT 3 64 [__| SXPWR_AVDD5
DPRX_AUXN [ 1] 4 63 SXPWR_AVDD5
DPRX_AUXP [ 5 62 vss
SXAUXLS_VDD5 [___] 6 61 DVDD33
pvbD12 [ ] 7 60[ ] GpiO_8
DP_AVDD12 [ ] 8 591 GpPI0_7
DPRX_LOP [ 9 58 GPIO_6
DPRX_LON [ 10 57 GPIO_5
DP_AVDD12 [ ] 11 56 | GPIO_4
DPRX_L1P [ ] 12 AG6320 MBQ 55| pvpbbpi12
DPRX_LIN [_] 13 54 | HDMI_HPD_IN
DP_AVSS [ ] 14 53 [ 12c_spA_1
DPRX_L2P [ 15 52[ ] 12c_scL_1
DPRX_L2N [ ] 16 51 [ pvDpD33
DP_AVDD12 [ 17 ePad must be grounded 50| pvDD33
DPRX_L3P 18 49 | usB_pbp
DPRX_L3N [ 19 48 | usB_DM
DP_AVSS [ 1 20 47 ] bvpp12
NC [T 21 46 [_| HDMITX_AVDD3
pvopiz ] 22,3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4445: HDMITX_AVDD
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Figure 4 AG6320-MBQ PIN Mapping
Pin Name PIN NO. Type Description
POWER SUPPLY
SXAUXLS_VDD5 6 Power Analog 5V power input for AUX channel
DP_AVDD12 8,11,17 Power Analog 1.2V power input for DP RX
DP_AVSS 14, 20 Power Analog ground for DP RX
50, 51, 61 o ,
DVDD33 Power Digital 3.3V I/O power input
78,79, 87
DVDD12 7,22,47, Power Digital 1.2V core power input
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55,70

33, 36, 42,
VSS 62, 69, 80, | Power Digital ground

84
HDMITX_AVDD 45 Power Analog 1.2V power for HDMI TX
HDMITX_AVDD3 | 39, 46 Power Analog 3.3V power for HDMI TX
SXPWR_AVDD5 | 63, 64 Power >0V power input.

- ’ Input voltage range: 3.0V ~ 5.5V
SXPWR_AVSS 66, 67 Power Analog ground.
SXPWR_LX 68 Power NC
DIFFERENTIAL HIGH-SPEED 10
DPRX_LOP 9 Input DP RX laneO positive
DPRX_LON 10 Input DP RX lane0 negative
DPRX_L1P 12 Input DP RX lanel positive
DPRX_LIN 13 Input DP RX lanel negative
DPRX_L2P 15 Input DP RX lane2 positive
DPRX_L2N 16 Input DP RX lane2 negative
DPRX_L3P 18 Input DP RX lane3 positive
DPRX_L3N 19 Input DP RX lane3 negative
HDMITX_CKM 34 Output HDMI TX clock channel negative
HDMITX_CKP 35 Output HDMI TX clock channel positive
HDMITX_DMO 37 Output HDMI TX data channel 0 negative
HDMITX_DPO 38 Output HDMI TX data channel O positive
HDMITX_DM1 40 Output HDMI TX data channel 1 negative
HDMITX_DP1 41 Output HDMI TX data channel 1 positive
HDMITX_DM?2 43 Output HDMI TX data channel 2 negative
HDMITX_DP2 44 Output HDMI TX data channel 2 positive
USB_DM 48 Bidirectional | USB Type-C D-
UsSB_DP 49 Bidirectional | USB Type-C D+
DPRX_AUXN Bidirectional | DisplayPort AUX channel N
DPRX_AUXP Bidirectional | DisplayPort AUX channel P
Digital 10
RESETN 5 Input H/W Reset signal, active low. Need connect
to Resistor and Capacitor on board.
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DPRX_HPD_OUT |3 Output DP RX Hot Plug Detect

XIN 23 Input Crystal oscillator clock input
XOUT 24 Output Crystal oscillator clock output
SPI_CSN 25 Output SPI chip select.

SPI_SDI 26 Input SPI data input

UART_TX 27 Output UART TX

UART_RX 28 Input UART RX

12S_WS 29 Output 12S Left Right Clock

12S_SD 30 Output 12S Serial Audio Data Output
12S_SCLK 31 Output 12S Continuous Serial Clock
12S_AUMCLK 32 Output 12S System Clock

12C_SCL_1 52 Bidirectional | HDMI 12C SCL

I2C_SDA_1 53 Bidirectional | HDMI I2C SDA

HDMI_HPD_IN 54 Input HDMI cable detection

GPIO_2 56 Bidirectional | General Purpose I/O

GPIO_3 57 Bidirectional | General Purpose I/0O
VGA_DETN 58 Input VGA cable detection
I2C_SDA_O 59 Bidirectional | VGA I2C SDA

I2C_SCL_O 60 Bidirectional | VGA 12C SCL

SXPWR_EN 65 Input Pull down to ground

SP1_SDO 71 Output SPI data output.

SPI_CLK 72 Output SPI clock.

HSYNC 73 Output Horizontal sync signal to monitor
VSYNC 74 Output Vertical sync signal to monitor
CEC 75 Input HDMI CEC

GPIO_O 76 Bidirectional | General Purpose I/0O

GPIO_1 77 Bidirectional | General Purpose I/O

Analog 10

DAC IOR g1 Output VGA red channel output '

- Pull down to ground by an 75Q resistor
DAC_IOG 82 Output \P/L(JSI'IAdgc:\j/E;ntghgar::fr!:dog\t/paur;c 75Q resistor
DAC_IOB 83 Output gﬁlfdi::/enir;a;rr;i:dut)zuatn 75Q resistor
RSET 85 Input VGA full-scale current control resistor
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| | |

Pull down to ground by an 4.7KQ resistor ’
Table 2 AG6320-MBQ PIN Description

VII. Specification
i. Absolute Maximum Rating
Symbol Parameter Min Max Unit
VDD5 5V Power Input -0.5 5.5 \Y
VDD33/AVDD33 | 3.3V supply voltage -0.5 3.63 V
VDD/AVDD 1.2V supply voltage -0.5 1.32 V
Table 3 Absolute Maximum Rating

ii. DC Characteristics/Operating Conditions

Symbol Parameter Min | Typ. | Max | Unit
VDD5 5V Power Input 4.5 5 5.5 \Y
VDD33 Digital 1/0 supply voltage 3 3.3 3.6 V
VDD Digital core supply voltage 1.16 | 1.2 Vv
AVDD3 Analog I/0 supply voltage 3 33 3.6 Vv
AVDD Analog core supply voltage 1.16 | 1.2 Vv
lvop3z+avops | 3.3V 1/0 Supply Current (4K2K/30Hz) 80 mA
lvop+avbD 1.2V Core supply Current (4K2K/30Hz) 380 mA
Vo Output High Voltage 2.4 Vv
VoL Output Low Voltage 0.4 Vv
ViH Input High Voltage 2.0 5.5 Vv
ViL Input Low Voltage -0.3 0.8 Vv
I Input leakage Cur. +1 uA
Bic Thermal Resistance(Junction to Case) 0.8 °C/W
0% | unction to Amblent) 19 oW
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DP to HDMI/VGA converter

T Junction Temperature 0 125 °C

Ta Ambient Temperature 0 70 °C

Table 4 Digital 1/0 Specification

. AC Characteristics

DisplayPort Main Link AC Characteristics

Symbol Parameter Min | Typ. | Max | Unit

Unit interval for HBR2(5.4-
Gbps/lane)

Unit interval for HBR(2.7-
Gbps/lane)

Unit interval for RBR(1.62-
Gbps/lane)
Down_Spread_Amp. Link clock down-spreading 0 0.5 %
Link clock down-spreading
frequency

Max time between the
jitter median and max.
TRX-MEDIAN-to-MAX-JITTER deviation from the median 0.265 | Ul
at Rx package pins for HBR
(2.7-Gbps)

Max. time between the
jitter median and max.
TRX-MEDIAN-to-MAX-JITTER deviation from the median 0.39 ul
at Rx package pins for RBR
(1.62-Gbps)

Varoe.con RX DC Common Mode 0 5 v
Voltage

RX Short Circuit Current

IRX-SHORT Limit 50 mA

Ul_HBR2 185 ps

Ul_HBR 370 ps

Ul_RBR 617 ps

Down_Spread_Frequency 30 33 kHz

Table 5 DisplayPort Input Timing

www.algoltek.com.tw 16
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AG6320

DP to HDMI/VGA converter

Symbol Parameter Min | Typ. | Max | Unit

UIMAN AUX (Manchester 04 | 05 | 06 | us
transaction) unit interval

Pre-charge Pulses Number of pre-charge pulses 10 16

Taux-Bus-PEAK AUX CH bus park time 10 ns
Maximum allowable variation
for adjacent bit times within a

Tcycle-to-cyclejitter single transaction at 0.05 Ul
connector pins of a receiving
device
AUX peak-to-peak voltage at

V AUX-DIFFp-p RX a transmitting device when 0.29 1.38 Vv
receiving
AUX peak-to-peak voltage at

V AUX-DIFFp-p RX a receiving device when 0.27 1.36 Vv
receiving
AUX CH termination DC

VAUX_TERM_R . 100 Q
resistance
AUX DC common mode

Vaux_pc_cm 0 2.0 \Y;
voltage
AUX turn around common

VAUX_TURN_cM 0.3 \Y,
mode voltage

lAUX_SHORT AUX short circuit current 90 mA

Caux AUX AC coupling 75 200 nF

Table 6 DisplayPort AUX Channel 1/0 Specification
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DP to HDMI/VGA converter

VIIl. Packing and Marking Specification

® Marking

PIN-1 _ly .
Location —

AGX1X2X3Xa - XsX6X7 —— Part Number
Lilol3lalslel7lgloliol11l12L13
P1P2P3P4PsPsP7PsPsP10o

YYWW

— Lot Number
— Production Data

— YY: Year, WW: Week

Pt

www.algoltek.com.tw 18
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® Package Dimension

AG6320: QFN-88L 10x10mm

A [ I S SRR T ) S

Al

AG6320
DP to HDMI/VGA converter
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She
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B4
P
JEDEC OUTLAE MO—220 NOTES :
PKG CODE WQFN(XAB8) 1. ALL DIMENSIONS ARE IN MILLIMETERS.
SYMBOLS | MIN. | Now. 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
A 70 | 0.75 | 0.
Lol 9:50 LOHD FROM THE TERMINAL TIP. IF THE TERMINAL HAS
At 01005 |10:02 | 905, THE OPTIONAL RADIUS ON THE OTHER END OF THE
A3 0.205 REF. TERMINAL, THE DIMENSION b SHOULD NOT BE
D 10.00 BSC MEASURED IN THAT RADIUS AREA.
E 10.00 BSC 3. BILATERAL COPLANARITY ZONE APPLIES TO THE
= 0.40 BSC EXPOSED HEAT SINK SLUG AS WELL AS THE
L |0.35]0.40]0.45 TERMINALS:
K 020 — | =
Q)
PAD SIZE D2 =2 D LEAD FINISH] jeree cope
MIN. | Nom. [ max. | min. [ Nom. | max. | MmN, [ Nom. | Max. [pue To] PPF
276x27* MIL| 6.75 | 6.80 | 6.85 [ 6.75 | 6.80 | 6.85 [ 0.15 [0.20 [0.25 | v X | (W)VNNE—1

Figure 5 AG6320 Package Dimension
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IX. References

® DisplayPort™ Standard 1.2b Specification
® HDMI 1.4b Specification

X. Contact Information

ALGOLTEK, INC.

www.algoltek.com.tw

Sales@algoltek.com.tw

Copyright Notice
Copyright 2014 — 2024
Algoltek, Inc.

All Right Reserved.

Trademark Acknowledgements
The company and product names mentioned in this document may be the

trademarks or registered trademarks of their manufactures.

Disclaimer

Algoltek, Inc. reserves the right to change this product without prior notice.
Algoltek, Inc. makes no warranty for the use of its products and bears no
responsibility for any error that appear in this document. Specifications are

subject to change without prior notice.
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