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..tY.rA. we connect 

Offset Address: 83-80h (D3F3) 
Message Mask Control 

Bit Attribute Default 

31: 1 RO OOh Mask Bit 
0 RW 0 Mask Bit for Message 0 

Offset Address: 87-84h (D3F3) 
Message Pending Status 

Bit Attribute Default 

31 :1 RO OOh Pendinl!Bit 
0 RO 0 Pendinl! Bit for Messal!e 0 

PCI Express Transaction Layer Registers (AO-A4h) 

Offset Address: AOh (D3F3) 
Downstream Control I 

Bit Attribute Default 

7 RW 0 Downstream Cycles Have Traffic Class TCI 
0: Disabled 

Description 

Description 

Description 

1: Enabled. 
6 RW 0 Downstream Cycles Have Attribute "No Snoop" Set 

0: Disabled 1: Enabled. 
5 RW 0 Downstream Cycles Have Attribute "Relaxed Ordering" Set 

0: Disabled 1: Enabled. 
4 RW 0 Downstream Lock Cycle Support 

0: Disabled 1: Enabled. 
3 'RW 0 Downstream Arbitration Scheme 

0: Fixed priority: VCl CPL > VCO CPL > Down Stream Command 

K8T890 Data Sheet 

Default Value: OOOOOOOOh 

Default Value: 0000 OOOOh 

Default Value: OOh 

1: Round Robin arbitration priority between VCl CPL, VCO CPL and Down Stream Command 
2 RW 0 Downstream Post-Write Allowed to Pass lOW 

0: Not allowed. 
1 RW 0 Downstream Post-Write Allowed to Pass Read 

0: Not allowed. 
0 RW 1 Downstream Pipeline 

0: Disabled 

Offset Address: Alh (D3F3) 
Downstream Control II 

Bit Attribute Default 

7 RWIC 0 Downstream Configuration Completion Status 
0: Normal completion. 

1: Allowed. 

1: Allowed. 

1: Enabled. 

Default Value: 04h 

Description 

1: At least one configuration request ended with a CRS (Confil!;uration ReQuest Retry Status) completion. 
6:4 - 0 Reserved 
3 RW 0 ClP Read Completion Timer for Vector Development Mode: 

When this bit is set to 1, the timer defined in RxA 1 [2:0] becomes: 
Oxx: Ius lxx:3us 

2:0 RW 100 C2P Read Completion Timeout Timer 
000: Reserved 001: Ims 
010: Reserved 011: 1 Oms (Spec. lower bound) 
100: 30ms 101: 50ms (Spec. higher bound) 
110: lOOms Ill: Reserved 
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Offset Address: A4h ID3F3) 
Upstream Control 

Bit Attribute Default 

7 RW 0 Upstream Address A35-A31 Forced to 0 
0: Disabled. 

K8T890 Data Sheet 

Default Value: IOh 

Description 

1: Enabled for system testing or loop back mode test. The upcoming data may be checked in the system memory 
6 - 0 Reserved 
5 RW 0 Upstream Checking Malformed TLP through "Byte Enable Rule" And "Over 4K Boundary Rule" 

0: Disabled. I: Enabled. 
4 RW 1 Downstream Read Wait Till The Upstream Write Data Flushed 

0: Disabled. 
3:0 - 0 Reserved 

PCI Express Data Link Layer Registers (BO-B6h) 

Offset Address: BOh ID3F3) 
AcklNak Latency Timer Limit 

Bit Attribute Default 

1: Enabled. 

Description 

Default Value: 3Bh 

7:0 RW 3Bh Timer Limit for AcklNak Latency Timer and Update FC Latency Timer (in unit of 250MHz) 
00: 4 x 1 Clocks 
02: 4 x 3 Clocks. 
FF: 4 x 256 Clocks. 

Offset Address: Blh ID3F3) 
Replay Timer Limit 

Bit Attribute Default 

7:0 RW 59h Replay Timer Limit (In unit of 250MHz) 
00: 8 x 1 Clocks 
02: 8 x 3 Clocks 
FF: 8 x 256 Clocks. 

Offset Address: B2h ID3F3) 
FCU Control and Status 

Bit Attribute Default 

7 RWIC 0 FCU Timeout Status 
1 means the FCU timeout has occurred 

6 RW 1 FCU Receive Timer Enable Control 
0: Disable the timeout mechanism 
I: Enable the timeout mechanism 

5 RW 0 FCU Receive Timer Limit 
0: Timeout limit of200us 
I: Timeout limit of 300us 

4 RW 0 FCU Receive Timer Reset Control 
0: Timer reset by FCIIFCU only 
1: Timer reset by any received DLLPs 

3:0 - 0 Reserved 
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01: 4 x 2 Clocks 
On: 4 x (n+l) Clocks 

Default Value: 59h 

Description 

01: 8 x 2 Clocks 
On: 8x(n+I)Clocks 

Default Value: 40h 

Description 

Mechanical Specifications 
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Offset Address: B3h (D3F3) 
Replay Timer Control 

Bit Attribute Default 

K8T890 Data Sheet 

Default Value: IOh 

Description 

7:6 RW 10 Replay Timer Control while Rewind (resend those DLLPs which do not have corresponding ACKINAK received) 
00: Hold Replay Timer during rewind. 
01: During rewind, if ACKINAK comes in, reset and hold the Replay Timer. 
10: During rewind, reset and hold the Replay Timer as long as the Retry Buffer is empty. 
11: Reserved. 

5:3 - 0 Reserved 
2:0 RW 000 Count of Replay Timer Expired During RXLOs (Receiving Physical in LOs state) Before Resend the TLP 

When Rx50(7], LCES]E3, is set to 0: 
000: Wait forever for the Acknowledge from the device side 
00 I: Resend the TLP after I x Replay timer expired 
010: Resend the TLP after 2 x Replay timer expired 
o I I: Resend the TLP after 4 x Replay timer expired 
100: Resend the TLP after 8 x Replay timer expired 
101: Resend the TLP after 16 x Replay timer expired 
I 10: Resend the TLP after 32 x Replay timer expired 
I I I: Resend the TLP after 64 x Replay timer expired 

When RX50(7], LCES_PE3, is set to 1: 
000: Wait forever for the Acknowledge from the device side 
00 I: Resend the TLP after 16 x Replay timer expired 
010: Resend the TLP after 32 x Replay timer expired 
o I I: Resend the TLP after 64 x Replay timer expired 
100: Resend the TLP after 128 x Replay timer expired 
101: Resend the TLP after 256 x Replay timer expired 
110: Resend the TLP after 512 x Replay timer expired 
111: Resend the TLP after 1024 x Replay timer expired 

Offset Address: B4h (D3F3) 
Arbitration Control 

Bit Attribute Default Description 

7:4 - 0 Reserved 
3 RW 0 TLP vs. Flow Control Initialization for VCO in Arbitration Priority 

0: TLP is not allowed to pass FCI2 for YCO 
I: TLP is allowed to pass FCI2 for YCO 

2:0 RW 000 Data Link TX Packets Arbitration Scheme 
000: Round Robin 
00 I: Reserved. 
010: Strict priority: TLP > ACKINAK > FCU 
011: Strict priority: TLP > FCU > ACKINAK 
100: Strict priority: ACKlNAK> TLP > FCU 
101: Strict priority: ACKINAK > FCU > TLP 
110: Strict priority: FCU > TLP > ACKINAK 
II I: Strict priority: FCU > ACKINAK > TLP 
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Default Value: OOh 
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Offset Address: B5h (D3F3) 
FCUControl 

Bit Attribute Default 

7 - 0 Reserved 
6 RW 0 FCU (Flow Control Unit) Timer Control 

K8T890 Data Sheet 

Default Value: OOh 

Description 

0: Update flow control credit when either Transaction Layer requested packets being sent or when FCU timer expired 
1: Update flow control credit only when FCU timer expired 

5:4 RW 00 ACK DLLP Collapse Method 
00: Send ACK when the latency timer RACKL TLM (RxBO) expired. 
01: Send ACK every 4 correct TLP has been received 
10: Send ACK every 8 correct TLP has been received 
11: Send ACK every 16 correct TLP has been received 

3:2 - 0 Reserved 
1 RW 0 FCI (Flow Control Initialization) Process End Condition 

0: Complete FCI process when TLPIFCU has been received 
I: Do not complete FCI process even when TLPIFCU has been received 

0 RW 0 VCI FCI DLLP Transmission Scheme 
0: Transmit FCI DLLP only when FCI timer expired 
1: Transmit FCI DLLP continuously as long as the FCI process is not fmished 

Offset Address: B6h (D3F3) 
Transaction I Link Layer Checking Control Default Value: 03h 

Bit Attribute Default Description 

7:5 - 0 Reserved 
4 RW 0 VC Negotiate Pending Control for VCI 

0: Assert VC negotiation pending after VCl is enabled 
1: Assert VC nel!;otiation pendinl!; after RESET is de-asserted 

3 - 0 Reserved 
2 RW 0 ECRC Checking Control for the Case ofTD equals tol but no ECRC field in TLP 

0: Ignore the error 
1: Report error to Transaction Layer, which will mark the TLP as a Malformed TLP 

1 RW 1 Length Malform Report Control 
0: Do not report length malform to Transaction Layer 
1: Report length malform to Transaction Layer 

0 RW 1 LCRC Checking Control 
0: Do not check LCRC 
1: Check LCRC 
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PCI Express Physical Layer Registers (CO-C7h) 

Offset Address: C3-COh (D3F3) 
PHY Control 

Bit Attribute Default 

31:8 - 0 Reserved 
7 RW 0 Quick Timeout Counter Setting 

Description 

When set to I, the following timeout will be shorter when set: 
TIMEOUT_2MS 7 TIMEOUT_4US 
TIMEOUT_12MS 7 TIMEOUT_24US 
TIMEOUT 24MS 7 TIMEOUT 48US 
TIMEOUT - 48MS 7 TIMEOUT - 96US 
TIMEOUT -1024TS 7 TIMEOUT 32TS 

6 RW 0 Disable Data Scrambling/Descrambling 
0: Enable 
I: Disable 

5:3 RW 000 Loopback Mode Selection 
000 : No loop back 
00 I: PHYLS loop back from TX end to RX end 
010: PHYES loopback from TX end to RX end 
011: Reserved 
100: Reserved 
101: PHYLS loopback from RX end to TX end 
110: PHYES loop back from RX end to TX end 
Ill: Reserved 

2:0 - 0 Reserved 

Offset Address: C7-C4h (D3F3) 
Elastic Buffer Base Registers for Lane 0 

Bit Attribute Default Description 

31:3 - 0 Reserved 
2:0 RW 4 Elastic Buffer Base Register for Lane 0 

0, I, 7: Illegal values 
Others: delay numbers ofT for elastic buffer operations 
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K8T890 Data Sheet 

Default Value: OOOOOOOOh 

Default Value: 00000004h 
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PCI Express Power Management Module Registers CDO-D3h) 

Offset Address: D3-DOh (D3F3) 
PMC Control Default Value: OOOOOOOOh 

Bit Attribute Default Description 

31:24 RW OOh Idle Period for Entering ASLI 
Minimum time period is 128ns 
00: 128ns 
01: 2x128ns 
02:3x128ns 
... 
FF: 256x128ns 

23:16 RW OOh Idle Period for Entering LOs 
Minimum time period is 128ns (LOSLIM]E3 = 00) 
00: 128ns 
01: 2x128ns 
02: 3x128ns 
... 
FF:256x128ns 

15 RWIC 0 Error Status Report 
This bit is set when device cannot have electrical idle after the waitinl!; Deriod Drol!;rammed at RxDI [6:4] expjred. 

14 - 0 Reserved 
l3:12 RW 0 Electrical Idle Waiting Period before Move to Ll State (after issue ACK to the Ll request from the device). 

00: Always wait for electrical idle 
01: Wait 32 clock 
10: Wait 64 clock 
11: Reserved 

II:I0 - 0 Reserved 
9:8 RW 0 Downstream Cycles Triggered C2P Cycles, Period of Staying at LO Before Returned to Ll for PHY (when 

PMU is in non-DO state) 
00: immediately 
01: 1 cfgW or message + delay lOT 
10: 1 32QW +1 cfgW or message+ delay lOT 
II: 2 32QW +1 cfgW or message +delayl0T 

7:2 - 0 Reserved 
I RW 0 Link Loopback 

0: Normal operation 
1: Direct device to enter Loopback mode, receiving data in the device will be sent to the transmit side 

0 RW 0 LTSSM State During Link Reconfigure Link Width 
0: When reconfigure link width, L TSSM must be in Detect state 
1: When reconfigure link width, L TSSM can be in Configuration state 
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PCI Express Message Controller Related Registers (D8h) 

Offset Address: D8h (D3F3) 
PMC Express Message Status 

Bit Attribute Default Description 

7 RWIC 0 Excessive Errors Happened Occurred But Not Reported in The MSGC 
0: Normal operation. 
I: There are errors not reported to the system 

6:0 - 0 Reserved 

PCI Express Electrical PHY Registers (Elh) 

Offset Address: Elh (D3F3) 
PHYES Module Related Control 

Bit Attribute Default 

7:5 - 0 Reserved 
4 RW 0 Receiving Polarity Cbange Control 

Description 

0: Have the same polarity on the loop-back/received data. 
I: Have reverse polarity on the loop-back/received data. 

3:2 RW IO Sqeulcb Window Select. (64-175mv) 

K8T890 Data Sheet 

Default Value: OOh 

Default Value: 08h 

I RW 0 Electrical Idle State Exit Condition: Number of Non Idle Signal Detected Before Exit Idle State 
0: 2 bits. 
I: 10 bits. 

0 RW 0 Electrical Idle State Enter Condition: Number ofIdle Signal Detected Before Enter Idle State 
0: 2 bits 
I: 10 bits 
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Device 3 Function 3 (D3F3) - PCI Express Root Port 4 Extended Space 

K8T890 Data Sheet 

Registers defmed in the Extended Space can be accessed through PCI Express Enhanced Configuration Access Mechanism, 
which utilizes a flat memory-mapped address space to access the configuration registers. Please check PCI Express 
Specification for the detail information. 

Advanced Error Reporting Capability flOO-137h) 

Offset Address: 103-100h (D3F3) 
Advanced Error Reporting Enhanced Capability Header 

Bit Attribute Default 

31:20 RO 140h Next Capability Offset 
19:16 RO Ih Capability Version 
15:0 RO 0001h PCI Express Extended Capability ID 

Offset Address: 107-104h (D3F3) 
Uncorrectable Error Status 

Bit Attribute Default 

31:21 - 0 Reserved 
20 RWICS 0 Unsupported Request Error Status (TL) 
19 RWICS 0 ECRC Error Status (TL) 
18 RWICS 0 Malformed TLP Status (TL) 
17 RWICS 0 Receiver Overflow Status (TL) 
16 RWICS 0 Unexpected Completion Status (TL) 
15 RWICS 0 Completer Abort Status (TL) 
14 RWICS 0 Completion Timeout Status (TL) 
13 RWICS 0 Flow Control Protocol Error Status (TL) 
12 RWICS 0 Poisoned TLP Status (TL) 

11:5 - 0 Reserved 
4 RWICS 0 Data Link Protocol Error Status (DLL) 

3:1 - 0 Reserved 
0 RWICS 0 Training Error Status (PHY) 

Offset Address: 10B-108h (D3F3) 
Uncorrectable Error Mask 

Bit Attribute Default 

31:21 - 0 Reserved 
20 RWS 0 Unsupported Request Error Mask (TL) 
19 RWS 0 ECRC Error Mask (TL) 
18 RWS 0 Malformed TLP Mask (TL) 
17 RWS 0 Receiver Overflow Mask (TL) 
16 RWS 0 Unexpected Completion Mask (TLt 
15 RWS 0 Completed Abort Mask (TL) 
14 RWS 0 Completion Timeout Mask (TL) 
13 RWS 0 Flow Control Protocol Error Mask (TL) 
12 RWS 0 Poisoned TLP Mask (TL) 

11:5 - 0 Reserved 
4 RWS 0 Data Link Protocol Error Mask (DLL) 

3:1 - 0 Reserved 
0 RWS 0 Training Error Mask (PHY) 

Revision 1.03, July 20, 2005 -178-

Default Value: 1401 0001h 

Description 

Default Value: OOOOOOOOh 

Description 

Default Value: 0000 OOOOh 

Description 
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Offset Address: 10F-10Ch (D3F3) 
Uncorrectable Error Severity 

Bit Attribute Default 

31:21 - 0 Reserved 
20 RWS 0 Unsupported Request Error SeverityJTLl 
19 RWS 0 ECRC Error Severity (TL) 
18 RWS 1 Malformed TLP Severity (TL) 
17 RWS 1 Receiver Overflow Error Severity (TL) 
16 RWS 0 Unexpected Completion Error Severity (TL) 
15 RWS 0 Completed Abort Error Severity (TL) 
14 RWS 0 Completion Timeout Error SeveritylTLl 
13 RWS 0 Flow Control Protocol Error Severity (TL) 
12 RWS 0 Poisoned TLP Severity (TL) 

11:5 - 0 Reserved 
4 RWS 1 Data Link Protocol Error Severity (DLL) 

3:1 - 0 Reserved 
0 RWS 1 Training Error Severity (pHY) 

Offset Address: 113-110h (D3F3) 
Correctable Error Status 

Bit Attribute Default 

31:13 - 0 Reserved 
12 RWICS 0 Replay Timer Timeout Status (DLLt 

11:9 - 0 Reserved 
8 RWICS 0 REPLAY NUM Rollover Status (DLL) 
7 RWICS 0 Bad DLLP Status (DLL) 
6 RWICS 0 Bad TLP Status (DLL) 

5:1 - 0 Reserved 
0 RWICS 0 Receiver Error Status (PHY) 

Offset Address: 117-114h (D3F3) 
Correctable Error Mask 

Bit Attribute Default 

31:13 - 0 Reserved 
12 RWS 0 Replay Timer Timeout Mask lOLL) 

11:9 - 0 Reserved 
8 RWS 0 REPLAY NUM Rollover Mask (DLL) 
7 RWS 0 Bad DLLP Mask (DLL) 
6 RWS 0 Bad TLP Mask (DLL) 

5:1 - 0 Reserved 
0 RWS 0 Receiver Error Mask (pRY) 

Offset Address: llB-1l8h (D3F3) 
Advanced Error Capabilities and Control 

Bit Attribute Default 

31:9 - 0 Reserved 
8 RWS 0 ECRC Check Enable (TL) 
7 RO ECRC Check Capable (TL) 
6 RWS 0 ECRC Generation Enable (TL) 
5 RO ECRC Generation Capable (TL) 

4:0 ROS First Error Pointer (TL) 
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K8T890 Data Sheet 

Default Value: 00060011h 

Description 

Default Value: 0000 OOOOh 

Description 

Default Value: 0000 OOOOh 

Description 

Default Value: 0000 OOOOh 

Description 
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Offset Address: 12B-llCh (D3F3) 
Header Log (TL) 

Register 
Attribute Default 

Offset Address 

llF-llC ROS OOh 
123 - 120 ROS OOh 
127 - 124 ROS OOb 
12B-128 ROS OOh 

Offset Address: 12F-12Ch (D3F3) 
Root Error Command 

Description 

Header Lo! Re!ister lst DW 
Header Log Register 2nd DW 
Header Loe Reeister 3rd DW 
Header Lo! Re!ister 4th DW 

Bit Attribute Default Description 

31:3 - 0 Reserved 
2 RW 0 Fatal Error Reportine Enable 
I RW 0 Non-Fatal Error Reportin! Enable 
0 RW 0 Correctable Error Reportin! Enable 

Offset Address: 133-130Ch (D3F3) 
Root Error Status 

Bit Attribute Default 

31:27 RO OOh Advanced Error Interrupt Messa!e Number (TL) 
26:7 - 0 Reserved 

6 RWICS 0 Fatal Error Messages Received (TL) 
5 RWICS 0 Non-Fatal Error Messaees Received (TL) 

Description 

4 RWICS 0 First Uncorrectable Fatal Error Message Received (TL) 
Set to 1 when the first Uncorrectable Error Message received is for a Fatal Error 

3 RWICS 0 Multiple ERR FATALINONFATAL Received IT!.) 
2 RWICS 0 ERR FATALINONFATAL Received (TL) 
I RWICS 0 Multiple ERR COR Received (TL) 
0 RWICS 0 ERR COR Received (TL) 

Offset Address: 137-134Ch (D3F3) 
Error Source Identification 

K8T890 Data Sheet 

Default Value: 0000 OOOOh 

Default Value: 0000 OOOOh 

Default Value: 0000 OOOOh 

This register is updated regardless of the settings of Root Control register and the Root Error Command register 

Bit Attribute Default Description 

31:16 ROS 0000 ERR FATALINONFATAL Source Identification (TL) 
15:0 ROS 0000 ERR COR Source Identification (TL) 

Virtual Channel Capability (140-14Fh) 

Virtual Channel Capability is defmed for Egress direction of the device. For Root Port, since only VCO is defmed, there is no 
implementation ofVC Arbitration Table and Port Arbitration Table. 

Offset Address: 143-140h (D3F3) 
Virtual Channel Enhanced Capability 

Bit Attribute Default 

31:20 RO OOOh Next Capability Offset 
19:16 RO Ih Capability Version 
15:0 RO 0002h PCI Express Extended Capability ID 

Revision 1.03, July 20,2005 

Default Value: 0001 0002h 

Description 

-180- Mechanical Specifications 



"tI1V'Tlechnologies, Inc. 
LJ"IA. we connect 

Offset Address: 147-144h (D3F3) 
Port VC Capability I 

Bit Attribute Default 

31:12 - 0 Reserved 
11:10 RO 0 Port Arbitration Table Entry Size 

Reserved for root port 
9:8 RO 0 Reference Clock 

Reserved for root port 
7 - 0 Reserved 

6:4 RO 0 Low Priority Extended VC Count 
3 - 0 Reserved 

2:0 RO 0 Extended VC Count 

Offset Address: 14B-148h (D3F3) 
Port VC Capability II 

Bit Attribute Default 

31:24 RO OOh VC Arbitration Table Offset 
00 since only VCO is defined 

23:8 - 0 Reserved 
7:0 RO OOh VC Arbitration Capability; 

Description 

Description 

Reserved since Low Priority Extended Count (Rxl44[6:4]) is O. 

Offset Address: 14D-14Ch (D3F3) 
Port VC Control 

Bit Attribute Default 

15:4 - 0 Reserved 
3:1 RW 0 VC Arbitration Select 
0 RW 0 Load VC Arbitration Table 

Offset Address: 14F-14Eh (D3F3) 
Port VC Status 

Bit Attribute Default 

15:1 - 0 Reserved 
0 RO 0 VC Arbitration Table Status 

VCO Resource (150-15Bh) 

Offset Address: 153-150h (D3F3) 
VC Resource Capability (YCO) 

Bit Attribute Default 

31:24 RO OOh Port Arbitration Table Offset (VCO) 
23 - 0 Reserved 

22:16 RO OOh Maximum Time Slots (TL) 
15 RO 0 Reject Snoop Transactions 
14 RO 0 Advanced Packet Switchinl! 

13:8 - 0 Reserved 
7:0 RO OOh Port Arbitration Capability 
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Description 

Description 

Description 

K8T890 Data Sheet 

Default Value: OOOOOOOOh 

Default Value: OOOOOOOOh 

Default Value: OOOOh 

.. 

Default Value: OOOOh 

Default Value: OOOOOOOOh 
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Offset Address: 157-154h (D3F3) 
VC Resource Control (VCO) 

Bit Attribute Default 

31 RO 1 VCEnable 
30:27 - 0 Reserved 
26:24 RO 0 VCID 
23:20 - 0 Reserved 
19:17 RW 0 Port Arbitration Select 

16 RW 0 Load Port Arbitration Table 
15:8 - 0 Reserved 
7:0 RW FFh TCNC Mapping 

K8T890 Data Sheet 

Default Value: 8000 OOFFh 

Description 

Bit 0: RO This field indicates the TCs that are mapped to VCO. Ifbit [n] is 1, the corresponding traffic class TCn is mapped to 
VCO (0 <= n <= 7). Default is TCO, TC 1, TC2, TC3, C4, TC5, TC6 and TC7 are all mapped to VCO. 
Note: BitO is hardwired to 1 (i.e. TCO is always mapped to VCO). 

Offset Address: 15B-158h (D3F3) 
VC Resource Status (VCO) 

Bit Attribute Default 

31:18 - 0 Reserved 
17 RO 0 VC Ne~otiation Pendin~ (TL) 
16 RO 0 Port Arbitration Table Status 

15:0 - 0 Reserved 
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Default Value: 0000 OOOOh 
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Date Code, Chip Version (CD) 
and Country of Assembly 

Lot Code 

MECHANICAL SPECIFICATIONS 

PIN #1 CORNER 

o 
N 
o 
-t1 
o 
o .n 
I<) 

.l4 32 30 28 26 24 222018 16 14 12 10 8 6 4 2 
33 31 2927 25 2321 19 1715 13 11 9 7 5 3 

tgggggggggggggggg~ggggggggggggggoo A 
.oooooooooooooooo~oooooooooooooooo B 
+0000000000000000, 0000000000000000 Co gggggggggggggggggFogggggggggggggggg E 

gggggg I gggggg GF 

gggggg oooooooobooooooo gggggg J: 
gggggg gggggggg~ggggggg gggggg L 

, NM gggggg gggggggg~ggggggg gggggg p 

ggggag gggggggg~ggggggg gggggg Rr 
-~-~-~----g-g.g-~-~-~-~-g.g-~-~---~-g.g-g-g- U v 
gggggg ggggggggroggggggg gggggg Wy 

gggggg gggggggg~ggggggg gggggg M~ 
gggggg gggggggg~ggggggg gggggg ACAD 

gggggg OOOOOOOO!OOOOOOOO gggggg AGw: 

gggggg 000' 000 gggg~g AH 
oooooooooooooooo0fn0ooooooooooooooo N~ 
00000000000000000,00000000000000000 AL 

ggggggggggggggggg~gggggggggggggggg AA 
000000000000000001'00000000 00 0000000 AN AP 
-$-0000000000000000,0 0 00 00 00 00 00 0#0. 

~~II 1-----------l33.00i----------j· 

'--"'---'-li---------35.00±0.20 ---------1 

oO.204X 

HSBGA-9J3 

'" ~ 35 x 35 x 2,23 mm ~ 
l:i Ball Grid Array with Heat Spreader J 
::£,~,~:;,~':T"~:'~'L""" : 
'" '" o 

01<) 
<0_ 

00 
1 -t1 

01<) 
~C"J 
ON 

o 
o 
'" o 
o 

K8T890 Data Sheet 

HEAT SLUG ~22.5-23.5 

... ~0_30<S>C AGlB<S> 
.0.50 Gl C 0 <S E <S> 

Chip Name 

Figure 3. Mechanical Specifications - HSBGA-933 Ball Grid Array Package with Heat Spreader 

Revision 1.03, July 20, 2005 -183- Mechanical Specifications 



..., .. ." 'T1eIchnalogies. Inc. 
,"If #A we connect 

1------30.00 REF.------M::n-:1 

Date Code, Chip Version (CD) 
and Country of Assembly ---.",.::!1--#---'. 

---'~L.I_ L.I. L.L.L.~ 

Lot Code 

PIN # 1 CORNER 

o 
N 
ci 
-Ii 
o 
o 
.0 

'"' 

34 32 30 28 26 24 2220 18 16 14 12 10 8 6 4 2 
33 31 29 27 25 2321 19 17 15 13 11 9 7 5 3 
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gggggg gggggggggggggggg gggggg Wy 
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Figure 4. Lead-Free Mechanical Specifications - HSBGA-933 Ball Grid Array Package with Heat Spreader 
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