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1.0

In-Circuit Test Mode Analysis
for the HiQVideo 0O Series Controllers

Introduction

The In-Circuit Test (ICT) Mode for the HiQVideo Series of graphics controllers is a state where all digital
pins except RCLK, STNDBY# and the power and ground pins may be tested individually to determine if they
are properly connected. This application note provides the details on how the controller works in this mode.

2.0
1)
2)
3)
4)
5)

6)

Operation

Pull all pins high except RCLK, STNDBY# and power and ground pins.

Pull RESET and RMD4 low.

Toggle the RCLK pin twice to high. This will start the test mode as shown in Figure 1, line A. Stop
pulsing after the second pulse.

Pull RESET and RMD4 high. When the RESET goes low again, you are ready to test the individual
pins (see line B in Figure 1).

Toggle the pins low one at a time starting with CFGO (D18) as shown in Figure 1, lines C, D and E
in the order given in Table 1. The VSYNC pin will toggle with each pin tested.

If VSYNC fails to toggle when any pin is pulled low, the pin is not connected or is somehow defec-
tive.

For proper operation of the in-circuit test and as a safety precaution, everything not on the ring-down list
(Table 1) should be pulled high.
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Figure 1. Timing Diagram for ICT Mode
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Figure 2: NAND Gate Chain for the 69000
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A B C D E F G H J K L M N P R T U V W Y

20 CFG4 CFG2 NIC NIC NIC NIC N/C N/C N/C N/C RMA17 NIC NIC NIC NIC NIC VP1 VP6 VP10 RSVD 20

19 CFG6 CFG5 CFG1 NIC NIC NIC NIC NIC N/C N/C RMA16 NIC NIC NIC NIC VP2 VPS5 VP9 VP11 VP14 19

1g| | o7 [CRes | ToReo [T We [ TWe [ NE |G |TWE [TNC [TNC |TWC | e |TNC | Veo | ver [ Wes | VPR | W | VK |qg
17 RMA2 NIC CFG8 TMDO NIC N/C |MEMGND |MEMVCC| N/C N/C NIC NIC MEMVCC |MEMGND|  VP3 VP7 VP12 PCLK HREF P33 17
16 RMA4 RMAL NIC CFG9 GPIO4 VREF P34 P31 16
15 RMA7 RMAS RMA3 RMAO P35 P32 P30 P28 15
14 RMA10 RMA8 RMA6 |MEMGND GND P29 P27 P25 14
13 RMA14 | RMA11 RMAS |MEMVCC lovee P26 P24 P21 13
12 TMD1 RMAIL5 | RMA13 [ RMA12 12 GND GND GND RGND P23 P22 |CORVCC P20 12
1 1 NIC NIC NIC NIC 11 GND GND GND RGND P16 P19 P18 P17 1 1
10 NIC CFG10 | CFG11 NIC 10 GND GND GND RGND P15 P12 P13 P14 10
g | oo | oFem | orers [ corvee 9 | GND | GND | GND | RGND P7 N
8 CFG14 RMDO RMD2 RSVD J K L M lovee P4 P6 P9 8
7 RMD1 RMD3 RMDS GND GND P1 P3 P5 7
6 RMD4 RMD6 ROMOE#| GPIO7 ENABKL M PO P2 6
5 RMD7 RSVD RSVD | DCKVCC DACVCC | ENAVDD FLM SHFCLK 5
4 INT# [DCKGND | DCKVCC | RSVD |[STNDBY | AD30 GND lovee AD20 TRDY# | DEVSEL | AD13 lovee GND AD2 GPIO1 [():[L)}(() GRN [ ENAVEE Lp 4

3 DCKGND [ MCKVCC | REFCLK | RSVD AD31 AD27 AD24 AD23 AD19 CIBE2# | SERR# AD14 AD10 CIBEO# ADS AD1 HSYNC DDC BLUE RED 3
DATA

2 MCKGND | DCLKIN RSVD | BUSCLK | AD29 AD25 IDSEL AD21 AD17 | FRAME# | PERR# C/BE1 AD12 AD9 AD7 AD3 ADO VSYNC RSET |DACGND 2

1 RSVD | MCLKIN | RESET# [ AD28 AD26 CIBE# AD22 AD18 AD16 IRDY# STOP# PAR AD15 AD11 AD8 AD6 AD4 GPIOO lovee RGND 1

A B C D E F G H J K L M N P R T U V W Y

Figure 3: BGA Pin Diagram for 69000 (Top View)
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Table 1: The sequence of the NAND gate chain.

Seq Name (Ball) Seq Name (Ball) Seq Name (Ball) 5eq Name (Ball)

1 RESET# (Cl) 41 BCLK (D2) 81 AD5 (R3) 121 P23 (U12)
2 CFGO (D18) 42 AD31 (E3) 82 AD4 (U1) 122 P24 (W13)
3 CFG1 (C19) 43 AD30 (F4) 83 AD3 (T2) 123 P25 (Y14)
4 CGF2 (B20) 44 AD29 (E2) 84 AD2 (R4) 124 P26 (V13)
5 CFG3 (C18) 45 AD28 (D1) 85 AD1 (T3) 125 P27 (W14)
6 CFG4 (A20) 46 AD27 (F3) 86 ADO (U2) 126 P28 (Y15)
7 CFG5 (B19) 47 AD26 (E1) 87 GPIOO0 (T4) 127 P29 (V14)
8 CFG6 (A19) 48 AD25 (F2) 88 GPIO1 (H2) 128 P30 (W15)
9 CFG7 (B18) 49 AD24 (G3) 89 GPIO2 (V3) 129 P31 (Y16)
10 CFG8 (C17) 50 BE3 (F1) 90 GPIO3 (U4) 130 P32 (V15)
11 CFG9 (D16) 51 IDSEL (G2) 91 ENAVEE (W4) 131 P33 (Y17)
12 RMAO (D15) 52 AD23 (H3) 92 ENAVDD (V5) 132 P34 (W16)
13 RMAL1 (B16) 53 AD22 (G1) 93 ENABKL (U6) 133 P35 (U15)
14 RMA2 (A17) 54 AD21 (H2) 94 FLM (W5) 134 VREF (V16)
15 RMA3 (C15) 55 AD20 (J4) 95 LP (Y4) 135 HREF (W17)
16 RMA4 (A16) 56 AD19 (J3) 96 M (V6) 136 VCLK (Y18)
17 RMAS (B15) 57 AD18 (H1) 97 SHFCLK (Y5) 137 GPI0O4 (U16)
18 RMAG (C14) 58 AD17 (J2) 98 PO (W6) 138 PCLK (V17)
19 RMA7 (A15) 59 AD16 (J1) 99 P1 (V7) 139 VP15 (W18)
20 RMAS8 (B14) 60 BE2 (K3) 100 P2 (Y6) 140 VP14 (Y19)
21 RMA9 (C13) 61 FRAME# (K2) 101 P3 (W7) 141 VP13 (V18)
22 RMA10 (Al14) 62 IRDY# (K1) 102 P4 (V8) 142 VP12 (U17)
23 RMAL11 (B13) 63 TRDY# (K4) 103 P5 (Y7) 143 VP11 (W19)
24 RMA12 (D12) 64 DEVSEL# (L4) | 104 P6 (W8) 144 VP10 (W20)
25 |RMA13/CFG11 (C12/C10)| 65 STOP (L1) 105 P7 (U9) 145 VP9 (V19)
26 RMA14/CFG12 (A13/A9) 66 PERR# (L2) 106 P8 (V9) 146 VP8 (U18)
27 | RMA15/CFG10 (B12/B10)| 67 SERR# (L3) 107 P9 (Y8) 147 VP7 (T17)
28 GPIO5 (N18) * 68 PARITY (M1) 108 P10 (W9) 148 VP6 (V20)
29 GPIO7 (P20) 69 BE1 (M2) 109 P11 (Y9) 149 VP5 (U19)
30 RMDO/CFG13 (B8/B9) 70 AD15 (N1) 110 P12 (V10) 150 VP4 (T18)
31 RMD1/CFG12 (A7/A8) 71 AD14 (M3) 111 P13 (W10) 151 VP3 (R17)
32 RMD2/CFG15 (C8/C9) 72 AD13 (M4) 112 P14 (Y10) 152 VP2 (T19)
33 RMD3/TMO (B7/D17) 73 AD12 (N2) 113 P15 (U10) 153 VP1 (U20)
34 RMD4/TM1 (A6/A12) 74 AD11 (P1) 114 P16 (U11) 154 VPO (R18)
35 RMDS5 (C7) 75 AD10 (N3) 115 P17 (Y11) 155 RMA16 (L19)
36 RMD6 (B6) 76 AD9 (P2) 116 P18 (W11) 156 RMA17 (L20)
37 RMD7 (A5) 77 ADS8 (R1) 117 P19 (V11) 157 HSYNC (U3)
38 ROMOE# (C6) 78 BEO (P3) 118 P20 (Y12) 158 VSYNC (V2)
39 TMDO (D17) 79 AD7 (R2) 119 P21 (Y13) 159

40 INT# (A4) 80 ADG6 (T1) 120 P22 (V12) 160

* GPIO5 (ball N18) is listed as 'NC’ in the pin diagram. It must be connected for the in-circuit test to work
properly.
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