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Product Description 
The CP-640 and CP-640-3 mezzanine carrier boards hold two PCI Mezzanine Cards 
(PMCs) with front- or rear-panel I/O support and install in a single 6U CompactPCI slot. 
The carrier board is ideal for use in high performance industrial, COTS, and telephony 
CompactPCI systems that require I/O expansion using the PMC form factor. 

Using the industry standard Intel 21154-BC PCI-to-PCI Bridge, the carrier supports a 64-
bit data path at 33/66 MHz, for 512 MB/s operation. Both PMC sites support bus 
mastering.  CP-640 has 5V secondary signaling.  CP-640-3 has 3.3V secondary 
signaling. 

The CP-640 carrier board complies with the PICMG 2.0, version 3.0 CompactPCI 
specification. 

Key Features 
• 6U CompactPCI carrier board with sites for two PMCs 

• 64-bit, 33/66 MHz, up to 512 MB/s operation 

• Full hot swap capability 

• Status LEDs for Power (green) and Hot Swap (blue) 

• Intel 21154-BC PCI-to-PCI Bridge 

• Supports standard (IEEE1386.1) PMCs 

• CompactPCI specification, PICMG 2.0, version 3.0 compliant 

• Front or Back Panel I/O supports on both PMC sites 

• 128 I/O lines via rear panel J3, J5 CompactPCI connectors 

• CP-640 has 5V PCI signaling for the PMC sites; CP-640-3 has 3.3V PCI signaling 

• CP-640 supports universal (3.3V or 5.0 V) signaling on the primary side (backplane) 
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Slot 8
PMC

PMC Slots 
Overview 

Two PMC slots are provided as shown in figure1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1:  PMC Slot Assignments 

PCI Slots 
Each slot is a hard-wired PCI slot and has front and back-panel I/O access as shown in 
the table below: 
 

Slot Module 
Front-Panel 

I/O 
Location 

Back-Panel 
I/O 

Location 
Bus 

Master 

4 PMC On module J3 Yes 
8 PMC On module J5 Yes 

Figure 2:  PMC Slot Compatibility Summary 

PCI to PCI Bridge 
The PCI bridge chip, an Intel 21154-BC, is a transparent 32/64-bit, 33/66 MHz device. 
Both PMCs on the carrier are visible to the system CPU.  

The wiring of the bridge to the PMC slots controls the mapping of PCI slot numbers to 
physical slots. PCI slots start at 4. 

The bridge implements the interrupt mapping for the PMC slots. This mapping is defined 
by the PCI specification. 

The bridge implements the bus mastership control for the PMC slots. A two-level round-
robin arbiter selects one master from among the slots 4 through 8 and the host PCI bus. 
Figure 3 lists the salient configuration registers. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



 3

 
Location Value Description 
Vendor ID 0x1011 Intel, the manufacturer of the chip 
Device ID 0x0026 21154-BC PCI to PCI Bridge chip 
Revision 0x0005 21154-BC chip revision 

Figure 3:  PCI Configuration Registers 

CompactPCI Hot Swap 
The CP-640 and CP-640-3 hot swap functionality is implemented using the “alternate 
register” method as defined in section 2.3.2.4 in the PICMG 2.1 R1.0 CompactPCI Hot 
Swap Specification. The 21154 PPB is not hot swap “silicon friendly”. That is, it does not 
have the Hot Swap Control and Status register as part of its configuration registers. 

A General Purpose I/O (GPIO) register is located in the 21154’s configuration registers. 
This register has 4 bits, each of which can be programmed as input or output. Also, each 
of these 4 bits corresponds to an I/O pin on the 21154 PPB. Bit GPIO<3> is defined as 
the INS bit, Bit GPIO<2> is defined as the EXT bit, Bit GPIO<1> is defined as the LOO 
bit, and Bit GPIO<0> is defined as the EIM bit. 

Hot Swap Register 
The Hot Swap register starts at offset 65H from the 21154’s PCI configuration space. The 
LOO and EIM bits are output only, while the INS and EXT bits are inputs as well as 
outputs. Therefore, the pins must be configured as input during read cycles and, 
whenever a write must be performed, the pins must then be set to output and then back 
to input. 

The reset configuration is input.   

Figure 4 shows the Hot Swap Register. 
 

MSB LSB 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 Bit 

GPIO Input Data GPIO Output Enable Control Register 

INS EXT X X X X X X 
1= 
INS 
out 

1=
EXT 
out 

1= 
LOO 
out 

1= 
EIM 
out 

1= 
INS in 

1= 
EXT in X X Bits 

Definition 

 
MSB LSB 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Bit 

GPIO Output Data P_serr_l Event Disable Register 

1= 
INS 
set 

1=
EXT 
set 

1= 
LOO 
set 

1= 
EIM 
set 

1= 
INS 
cle
ar 

1= 
EXT 
clear 

1= 
LO
O 
clear 

1= 
EIM 
clear 

        
Bits 

Definitio
n 

Figure 4:  Hot Swap Register 
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Connectors 
Overview 

Connectors are fitted as shown in figure 5. 
 

Connector Wired To Description 
J1 PCI Bridge CompactPCI bus 
J2 PCI Bridge CompactPCI bus 
J3 J14 Back-panel I/O for PMC slot 4 
J5 J24 Back-panel I/O for PMC slot 8 

J11, J12, J13 PCI Bridge PCI bus for slot 4 
J21, J22, J23 PCI Bridge PCI bus for slot 8 

Figure 5:  Connector Summary 

CompactPCI Connector Pin Assignment 
 

J1 
 Row 

Position A B C D E F 
25 +5V REQ64# ENUM# +3V +5V GND 
24 AD[1] +5V V[I/O] AD[0] ACK64# GND 
23 +3V AD[4] AD[3] +5V AD[2] GND 
22 AD[7] GND +3V AD[6] AD[5] GND 
21 +3V AD[9] AD[8] M66EN CBE[0]# GND 
20 AD[12] GND V[I/O] AD[11] AD[10] GND 
19 +3V AD[15] AD[14] GND AD[13] GND 
18 SERR# GND +3V PAR CBE[1]# GND 
17 +3V N/C N/C GND PERR# GND 
16 DEVSEL# GND V[I/O] STOP# LOCK# GND 
15 +3V FRAME# IRDY# BD_SEL# TRDY# GND 
14 Key Key Key Key Key GND 
13 Key Key Key Key Key GND 
12 Key Key Key Key Key GND 
11 AD18 AD[17] AD[16] GND CBE[2]# GND 
10 AD21 GND +3V AD[20] AD[19] GND 
9 CBE[3]# IDSEL AD[23] GND AD[22] GND 
8 AD[26] GND V[I/O] AD[25] AD[24] GND 
7 AD[30] AD[29] AD[28] GND AD[27] GND 
6 REQ# GND +3V CLK AD[31] GND 
5 N/C N/C RST# GND GNT# GND 
4 N/C Healthy# VIO N/C N/C GND 
3 INTA# INTB# N/C +5V N/C GND 
2 N/C +5V N/C TDO TDI GND 
1 +5V -12V N/C +12V +5V GND 

Figure 6:  CompactPCI J1 Connector Pin Assignment 
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J2 
 

 Row 
Position A B C D E F 

22 PU-V(I/O) PU-V(I/O) PU-V(I/O) PU-V(I/O) PU-V(I/O) GND 
21 N/C N/C N/C N/C N/C GND 
20 N/C N/C N/C GND N/C GND 
19 N/C N/C N/C N/C N/C GND 
18 N/C N/C N/C GND N/C GND 
17 N/C GND N/C N/C N/C GND 
16 N/C N/C N/C GND N/C GND 
15 N/C GND N/C N/C N/C GND 
14 AD[35] AD[34] AD[33] GND AD[32] GND 
13 A0[38] GND V(I/O) AD[37] AD[36] GND 
12 AD[42l AD[41] AD[40] GND AD[39] GND 
11 AD[45] GND V(I/O) AD[44] AD[43] GND 
10 AD[49] AD[48] AD[47] GND AD[46] GND 
9 AD[52] GND V(I/O) AD[51] AD[50] GND 
8 AD[56] AD[55] AD[54] GND AD[53] GND 
7 AD[59] GND V(I/O) AD[58] AD[57] GND 
6 AD[63] AD[62] AD[61l GND AD[60] GND 
5 C/BE[5]# 64EN# V(I/O) C/BE[4]# PAR64 GND 
4 V(I/O) GND C/BE[7]# GND C/BE[6]# GND 
3 N/C GND N/C N/C N/C GND 
2 N/C N/C N/C N/C N/C GND 
1 N/C GND N/C N/C N/C GND 

Figure 7:  CompactPCI J2 Connector Pin Assignment 
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J3 
J3 connects the flexible I/O from slot 4 to the back panel. It is wired as shown in figure 8. 
 

Row PCI 
Slot 

Position 
A B C D E F 

19 N/C N/C N/C N/C N/C GND
18 N/C N/C N/C N/C N/C GND
17 N/C N/C N/C N/C N/C GND
16 N/C N/C N/C N/C N/C GND
15 N/C N/C N/C N/C N/C GND
14 3.3V 3.3V 3.3V 5V 5V GND
13 PMC1IO5 PMC1IO4 PMC1IO3 PMC1IO2 PMC1IO1 GND
12 PMC1IO10 PMC1IO9 PMC1IO8 PMC1IO7 PMC1IO6 GND
11 PMC1IO15 PMC1IO14 PMC1IO13 PMC1IO12 PMC1IO11 GND
10 PMC1IO20 PMC1IO19 PMC1IO18 PMC1IO17 PMC1IO16 GND
9 PMC1IO25 PMC1IO24 PMC1IO23 PMC1IO22 PMC1IO21 GND
8 PMC1IO30 PMC1IO29 PMC1IO28 PMC1IO27 PMC1IO26 GND
7 PMC1IO35 PMC1IO34 PMC1IO33 PMC1IO32 PMC1IO31 GND
6 PMC1IO40 PMC1IO39 PMC1IO38 PMC1IO37 PMC1IO36 GND
5 PMC1IO45 PMC1IO44 PMC1IO43 PMC1IO42 PMC1IO41 GND
4 PMC1IO50 PMC1IO49 PMC1IO48 PMC1IO47 PMC1IO46 GND
3 PMC1IO55 PMC1IO54 PMC1IO53 PMC1IO52 PMC1IO51 GND
2 PMC1IO60 PMC1IO59 PMC1IO58 PMC1IO57 PMC1IO56 GND

4 

1 S_VI/O PMC1IO64 PMC1IO63 PMC1IO62 PMC1IO61 GND

Figure 8:  Connector J3 PMC Slot 4 Pin Assignment 
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J5 
J5 connects the flexible I/O from slot 8 to the back panel. It is wired as shown in figure 9. 
 

Row PCI 
Slot 

Position 
A B C D E F 

22 N/C N/C N/C N/C N/C GND
21 N/C N/C N/C N/C N/C GND
20 N/C N/C N/C N/C N/C GND
19 N/C N/C N/C N/C N/C GND
18 N/C N/C N/C N/C N/C GND
17 N/C N/C N/C N/C N/C GND
16 N/C N/C N/C N/C N/C GND
15 N/C N/C N/C N/C N/C GND
14 N/C N/C N/C N/C N/C GND
13 PMC2IO5 PMC2IO4 PMC2IO3 PMC2IO2 PMC2IO1 GND
12 PMC2IO10 PMC2IO9 PMC2IO8 PMC2IO7 PMC2IO6 GND
11 PMC2IO15 PMC2IO14 PMC2IO13 PMC2IO12 PMC2IO11 GND
10 PMC2IO20 PMC2IO19 PMC2IO18 PMC2IO17 PMC2IO16 GND
9 PMC2IO25 PMC2IO24 PMC2IO23 PMC2IO22 PMC2IO21 GND
8 PMC2IO30 PMC2IO29 PMC2IO28 PMC2IO27 PMC2IO26 GND
7 PMC2IO35 PMC2IO34 PMC2IO33 PMC2IO32 PMC2IO31 GND
6 PMC2IO40 PMC2IO39 PMC2IO38 PMC2IO37 PMC2IO36 GND
5 PMC2IO45 PMC2IO44 PMC2IO43 PMC2IO42 PMC2IO41 GND
4 PMC2IO50 PMC2IO49 PMC2IO48 PMC2IO47 PMC2IO46 GND
3 PMC2IO55 PMC2IO54 PMC2IO53 PMC2IO52 PMC2IO51 GND
2 PMC2IO60 PMC2IO59 PMC2IO58 PMC2IO57 PMC2IO56 GND

5 

1 S_VI/O PMC2IO64 PMC2IO63 PMC2IO62 PMC2IO61 GND

Figure 9:  Connector J5 PMC Slot 8 Pin Assignment 
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PMC Connectors For PCI Interface 
Figures 10, 11, and 12 list the PCI interface pin assignments for the two PMC slots. 
 

Pin # Signal 
Name 

 Signal 
Name 

Pin # 

1 (PD) TCK  -12V 2  
3 Ground  INTA# 4 
5  INTB#  INTC# 6  

7(N/C) BUSMODEl#  +5V 8 
9  INTD#  PCI-RSVD 10 (N/C) 
11 Ground  PCI-RSVD 12 (N/C) 
13 CLK  Ground 14 
15 Ground  GNT# 16 
17 REQ#  +5V 18 
19  V (I/O)  AD[31] 20 
21 AD[28]  AD [27] 22 
23 AD[25]  Ground 24 
25 Ground  C/BE[3]# 26 
27 AD[22]  AD[21] 28 
29 AD[19]  +5V 30 
31  V (I/O)  AD[17] 32 
33 FRAME#  Ground 34 
35 Ground  IRDY# 36 
37 DEVSEL#  +5V 38 
39 Ground  LOCK# 40  

41 (PU) SDONE#  SBO# 42 (PU) 
43 PAR  Ground 44 
45  V (I/O)  AD[15] 46 
47 AD[12]  AD[11] 48 
49 AD[09]  +5V 50 
51 Ground  C/BE[O]# 52 
53 AD[06]  AD[05] 54 
55 AD[04]  Ground 56 
57  V (I/O)  AD[03] 58 
59 AD[02]  AD[01] 60 
61 AD[00]  +5V 62 
63 Ground  REQ64# 64 (PU) 

Figure 10:  PMC Connector P11/J11, P21/J21 Pin Assignments 

N/C = Not Connected, PU = Pull-up, PD=Pull-down 
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Pin # Signal 

Name 
 Signal 

Name 
Pin # 

1  +12V  TRST# 2 (PD) 
3 (PU) TMS  TDO 4 (N/C) 
5 (N/C) TDI  Ground 6 

7 Ground  PCI-RSVD 8 (N/C) 
9 (N/C) PCI-RSVD  PCI-RSVD 10 (N/C) 
11 (PU) BUSMODE2#  +3.3V 12  

13 RST#  BUSMODE3# 14(GND) 
15  3.3V  BUSMODE4# 16(GND) 

17 (N/C) PCI-RSVD  Ground 18 
19 AD[30],  AD[29] 20 
21 Ground  AD[26] 22 
23 AD[24]  +3.3V 24  
25 IDSEL  AD[23] 26 
27  +3.3V  AD[20] 28 
29 AD[18]  Ground 30 
31 AD[16]  C/BE[2]# 32 
33 Ground  PMC-RSVD 34 (N/C) 
35 TRDY#  +3.3V 36  
37 Ground  STOP# 38 
39 PERR#  Ground 40 
41  +3.3V  SERR# 42 
43 C/BE[1]#  Ground 44 
45 AD[14]  AD[13] 46 
47 Ground  AD[10] 48 
49 AD[08]  +3.3V 50  
51 AD[07]  PMC-RSVD 52 (N/C) 
53  +3.3V  PMC-RSVD 54 (N/C) 

55 (N/C) PMC-RSVD  Ground 56 
57 (N/C) PMC-RSVD  PMC-RSVD 58 (N/C) 

59 Ground  PMC-RSVD 60 (N/C) 
61 (N/C) ACK64#  +3.3V 62  

63 Ground  PMC-RSVD 64 (N/C) 

Figure 11:  PMC Connector P12/J12, P22/J22 Pin Assignments 

N/C = Not Connected, PU = Pull-up, PD=Pull-down 
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Pin # Signal 

Name 
 Signal 

Name 
Pin # 

1 (N/C) PMC-RSVD  Ground 2  
3  Ground  C/BE[7]# 4  
5  C/BE[6]#  C/BE[5]# 6 
7 C/BE[4]#  Ground 8  
9  V (I/O)  PAR64 10  

11  AD[63]  AD[62] 12  
13 AD[61]  Ground 14 
15  Ground  AD[60] 16 
17  AD[59]  AD[58] 18 
19 AD[57]  Ground 20 
21 V (I/O)  AD[56] 22 
23 AD[55]  AD[54] 24  
25 AD[53]  Ground 26 
27  Ground  AD[52] 28 
29 AD[51]  AD[50] 30 
31 AD[49]  Ground 32 
33 Ground  AD[48] 34  
35 AD[47]  AD[46] 36  
37 AD[45]  Ground 38 
39 V (I/O)  AD[44] 40 
41  AD[43]  AD[42] 42 
43 AD[41]  Ground 44 
45 Ground  AD[40] 46 
47 AD[39]  AD[38] 48 
49 AD[37]  Ground 50  
51 Ground  AD[36] 52  
53  AD[35]  AD[34] 54  
55  AD[33]  Ground 56 
57  V (I/O)  AD[32] 58  

59 (N/C) PMC-RSVD  PMC-RSVD 60 (N/C) 
61 (N/C) PMC-RSVD  Ground 62  

63 Ground  PMC-RSVD 64 (N/C) 

Figure 12:  PMC Connector P13/J13, P23/J23 Pin Assignments 

N/C = Not Connected, PU = Pull-up, PD=Pull-down 
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Specifications 
 
Form Factor 6U CompactPCI 
PMC Sites Two 
Carrier Interface CompactPCI, PICMG 2.0, version 3.0 

compliant 
PCI PCI Specification, Revision 2.2 compliant 
PMC Interface IEEE1386.1 PMC 
PCI Bridge Intel 21154-BC PCI to PCI Bridge 
PCI Bus Master Two slots through a transparent bridge 
I/O Access Front- and Real-Panel  
Power Requirements +3.3 VDC, 600 mA max 

+5 VDC, 100 mA max 
Additional power consumed by PMC 

Dimensions 233 mm x 160 mm 
Weight 0.26 kg (0.56 lb) 
Environmental Operating temperature: 0° to +70° C  

Humidity: 5% to 95% non-condensing  
Storage: -40° to +85° C 
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Repair 
Service Policy 

Before returning a product for repair, verify as well as possible that the suspected unit is 
at fault. Then call the Customer Service Department for a RETURN MATERIAL 
AUTHORIZATION (RMA) number. Carefully package the unit, in the original shipping 
carton if this is available, and ship prepaid and insured with the RMA number clearly 
written on the outside of the package. Include a return address and the telephone 
number of a technical contact. For out-of-warranty repairs, a purchase order for repair 
charges must accompany the return. SBS Technologies will not be responsible for 
damages due to improper packaging of returned items. For service SBS Technologies 
products not purchased directly from SBS Technologies, contact your reseller. Products 
returned to SBS Technologies for repair by other than the original customer will be 
treated as out-of-warranty. 

For service, contact: 
 

SBS Technologies, Inc. 
1284 Corporate Center Drive 
St. Paul, MN  55121-1245 
Tel: (651) 905-4700 
FAX: (651) 905-4701 
email: support.commercial@sbs.com 

 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 
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superior service and support. 
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Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 
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