
MODEL 7132/7132H
32 CHANNEL CAMAC SCALER

PROGRAMMING MANUAL

1 Scaler Bank Operation

Due to the number of scalers, the scalers and some of the registers controlling them are separated into
two banks.  Bank 0 contains the scalers 1 to 16 and the bits associated with them in the LAM Mask
Register, the Inhibit On Overflow Register  and the Done On  Overflow Register.  Bank 1 contains the
scalers 17 to 32 and the bits associated with them in the LAM Mask Register, the Inhibit On Overflow
Register and the Done On Overflow Register.   Except during sequential access of scalers, the correct
Scaler Bank must be selected in the Scaler Bank Selection Register before accessing these registers or the
scalers.  During sequential access the scalers are accessed sequentially in ascending order.  The address
and bank of the next scaler to be accessed is found in the Scaler Bank Selection Register.

When the 7132/7132H is configured as 24 bit scalers, the scalers are numbered 1 to 32.  When the
7132/7132H is configured as 48 bit scalers, the scalers are odd numbers from 1 to 31.

2 Scaler Operations

2.1 Random Access Read and Write

Scalers are selected by the Bank and CAMAC subaddress as follows.

32 24-Bit Scalers:

Scaler
A[X] Bank 0 Bank 1

0 1 17
1 2 18

2 3 19
3 4 20
4 5 21

5 6 22
6 7 23
7 8 24

8 9 25
9 10 26
10 11 27

11 12 28
12 13 29
13 14 30

14 15 31
15 16 32
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16 48-Bit Scalers:

For example, A(5) will address the upper 24 bits of Scaler 5 in Scaler Bank 0 or the upper 24  bits
of Scaler 21 in Bank 1.  

2.1.1 Loading Scalers  (Random Access)

F(16) A(X) W(24..1): Load a scaler with the value contained in W(24..1), Reset LAM for the
scaler being loaded and enable any scalers disabled by a previous overflow on the scaler being
loaded.  

Any Channel inhibited by overflow by a channel that is being loaded will be enabled.  The
LAM Status bit associated with the scaler will also be reset.

2.1.2 Reading the Scalers (Random Access)

F(0) A(X) R(24..1): Read a scaler.  The data is returned on R(24..1). 

F(2) A(X) R(24..1): Read the value in a scaler and reset that scaler and the bit in the LAM
Status Register associated with that scaler.  Any scalers which had been inhibited by overflow
on the scaler being read is enabled.  Data is returned on R(24..1).  When the 7132/7132H is
configured as 48-bit scalers, odd address reads reset the bit in the LAM Status Register for
the addressed scaler. 

Scaler

A[X]
Bank 0 Bank 1

Lower 24 Bits Upper 24 Bits Lower 24 Bits Upper 24 Bits
0 1 - 17 -

1 - 1 - 17
2 3 - 19 -

3 - 3 - 19
4 5 - 21 -
5 - 5 - 21

6 7 - 23 -
7 - 7 - 23

8 9 - 25 -
9 - 9 - 25

10 11 - 27 -
11 - 11 - 27

12 13 - 29 -
13 - 13 - 29

14 15 - 31 -
15 - 15 - 31
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2.2 Q Block Read & Write

The address and bank of the next scaler to be accessed is found in the Scaler Bank Selection
Register bits 5 to 9.  Bits 5 to 9 of the Scaler Bank Selection Register are incremented at the end
of the S1 time.  The starting address for a Q Block access may be set by writing the appropriate
value in the Scaler Bank Selection Register.  The value of bits 5 to 9 in the Scaler Bank Selection
Register is the number of the Scaler To Be Accessed minus 1.  (See the following table.)

It is not necessary to set bits 5 to 9 in the Scaler Bank Selection Register before each Q Block    
access (F4 or F20) unless the value of bits 5 to 9 is 31 (11111).  If the value of  bits 5 to 9 is not
31, the value of bits 5 to 9 will automatically increment at the end of S1 time during a Q Block  
access, pointing to the next scaler.  When the value of bits 5 to 9 is 31 (11111), all access is to
scaler 32, and the 7132 will return Q=0 when a Q Block access is requested.  Bits 5 to 9 in the
Scaler Bank Selection Register must be reprogrammed, or the Scaler Bank Selection Register
must be reset to use a Q Block access again.

2.2.1 Loading Scalers (Q Block Access)

F(20) W(24..1)  Sequentially Load the Scalers with the value contained in W(24..1), Reset
LAM for the scaler being loaded and enable any scaler disabled by a previous overflow on the
scaler being loaded.  The address lines have no effect on this command.

2.2.2 Reading the Scalers (Q Block Access)

F(4) A(15) R(24..1)  Sequentially Read the Scalers.  Data is returned on R(24..1).  The
address lines have no effect on this command.

Configured as 32, 24 Bit Scalers Configured as 16, 48 Bit Scalers
Bank

Selection
Register

Bits
 5 to 9

Scaler  
To Be  

Accessed

Bank
Selection
Register

Bits
 5 to 9

Scaler  
To Be  

Accessed

Bank
Selection
Register

Bits
 5 to 9

Scaler  
To Be Accessed

Bank
Selection
Register

Bits
 5 to 9

Scaler  
To Be  Accessed

0 1 16 17 0 1, Lower 24 Bits 16 17, Lower 24 Bits
1 2 17 18 1 1, Upper 24 Bits 17 17, Upper 24 Bits

2 3 18 19 2 3, Lower 24 Bits 18 19, Lower 24 Bits
3 4 19 20 3 3, Upper 24 Bits 19 19, Upper 24 Bits
4 5 20 21 4 5, Lower 24 Bits 20 21, Lower 24 Bits

5 6 21 22 5 5, Upper 24 Bits 21 21, Upper 24 Bits
6 7 22 23 6 7, Lower 24 Bits 22 23, Lower 24 Bits
7 8 23 24 7 7, Upper 24 Bits 23 23, Upper 24 Bits

8 9 24 25 8 9, Lower 24 Bits 24 25, Lower 24 Bits
9 10 25 26 9 9, Upper 24 Bits 25 25, Upper 24 Bits
10 11 26 27 10 11, Lower 24 Bits 26 27, Lower 24 Bits

11 12 27 28 11 11, Upper 24 Bits 27 27, Upper 24 Bits
12 13 28 29 12 13, Lower 24 Bits 28 29, Lower 24 Bits
13 14 29 30 13 13, Upper 24 Bits 29 29, Upper 24 Bits

14 15 30 31 14 15, Lower 24 Bits 30 31, Lower 24 Bits

15 16 31 32 15 15, Upper 24 Bits 31 31, Upper 24 Bits
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2.3 Resetting Scalers

F(9) A(X): Reset a Scaler and the corresponding bit in the LAM Status Register.  Any channels
inhibited by overflow in the scaler being reset will be enabled.  48-bit scalers must be reset 24 bits
at a time.  The scaler to be reset is determined as described below:

F(11) A(4): Reset all Scalers, and the LAMs.  All scalers are enabled.

3 Registers

The 7132/7132H contains many operational options.  These options are controlled through registers.
Writing to or resetting the Configuration Register will reset the Inhibit On Overflow Register, the LAM
Mask Register, the Done On Overflow Register, the LAM Status Register and all scalers.  Any scaler
inhibited by overflow will be enabled.

3.1 Scaler Bank Selection

W1 = 0  Random Operations affect Scalers 1 to 16, or Scaler Bank 0.

W1 = 1  Random Operations affect Scalers 17 to 32, or Scaler Bank 1.

3.1.1 Set the Scaler Bank Selection

F(17) A(1) W(1..9):  Select the bank of scalers for the next scaler read (F0, F2), scaler write
(F16), scaler reset (F9), Done On Overflow Register (F1 A5, F17 A5), LAM Mask operations
(F1 A13,  F17 A13), Inhibit On Overflow Register (F1 A3, F17 A3) and LAM Status Reads
(F1 A12)  and set the pointer to the next scaler for sequential access (F4, F20).  

Address A[X]

24-Bit Scaler 48-Bit Scaler
Bank Bank

0 1 0 1

0 1 17 1, Lower 24 Bits 17, Lower 24 Bits
1 2 18 1, Upper 24 Bits 17, Upper 24 Bits

2 3 19 3,  Lower 24 Bits 19, Lower 24 Bits
3 4 20 3, Upper 24 Bits 19, Upper 24 Bits

4 5 21 5, Lower 24 Bits 21,  Lower 24 Bits
5 6 22 5, Upper 24 Bits 21, Upper  24 Bits
6 7 23 7, Lower 24 Bits 23, Lower 24 Bits

7 8 24 7, Upper 24 Bits 23, Upper  24 Bits

8 9 25 9, Lower 24 Bits 25, Lower 24 Bits
9 10 26 9, Upper 24 Bits 25, Upper 24 Bits

10 11 27 11, Lower 24 Bits 27, Lower 24 Bits
11 12 28 11, Upper 24 Bits 27, Upper 24 Bits
12 13 29 13, Lower 24 Bits 29, Lower 24 Bits

13 14 30 13, Upper 24 Bits 29, Upper 24 Bits
14 15 31 15, Lower 24 Bits 31, Lower 24 Bits
15 16 32 15, Upper 24 Bits 31, Upper 24 Bits

W9                                                      W5 W4                W2 W1
Pointer to Scaler for Sequential Access Not Used Scaler Bank
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3.1.2 Read the Scaler Bank Selection

F(1) A(1) R(1..9):  Read the bank of scalers selected for the next scaler read (F0,  F2), scaler
write (F16), scaler reset (F9), Done On Overflow Register (F1 A5, F17A), Inhibit On
Overflow Register (F1 A3, F17 A3), LAM Mask operations  (F1 A13, F17 A13) and LAM
Status Reads (F1 A12) and the pointer to the next scaler for sequential access (F4, F20).  

3.1.3 Reset the Scaler Bank Selection

F(11) A(1):  Resets the Scaler Bank Selection to the default value of Bank 0, Sequential
Address Pointer to 0.

3.2 Configuration Register

The 7132/7132H may be configured as thirty-two 24-bit scalers or sixteen 48-bit scalers.  The
7132/7132H may also be configured to allow one channel to inhibit itself and 1, 3, 7 or 15 other
channels on overflow (when configured as thirty-two 24-bit scalers) or 0, 1, 3 and 7 other channels
(when configured as sixteen 48-bit scalers).  These options are selected in the Configuration
Register.  Setting or resetting the Configuration Register will reset the Inhibit On Overflow
Register, the LAM Mask Register and the LAM Status Register and all scalers.  Any scaler
inhibited by overflow will be enabled.

Bits assigned as follows:

D24          D7 D6                                               D5 D4            D2 D1

Not Used Inhibit on Overflow Mode Not Used Configuration
D6 D5 Mode 0 Selects 32 24 Bit Scalers (Default)
0 0 0 (Default) 1 Selects 16 48 Bit Scalers

0 1 1
1 0 2
1 1 3
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Inhibit On Overflow is controlled as shown below:

FOR 32    24-BIT SCALERS

FOR 16   48-BIT SCALERS 

3.2.1 Set the Configuration Register

F(17) A(0) W(1..6): Set the configuration of the scalers and the inhibit on overflow mode  as
described above.  Sets the Done On Overflow, Inhibit On Overflow and LAM Mask Registers
to 0. 

3.2.2 Read the Configuration Register

F(1) A(0)R(1..6): Reads the configuration of the scalers and the inhibit on overflow mode  as
described above.

3.2.3 Reset the Configuration Register

F(11) A(0): Reset the Configuration Register to all zero, giving thirty-two 24-bit scalers and
inhibit on overflow mode 0.  Done On Overflow, Inhibit On Overflow and LAM Mask
Registers are all reset to 0. 

Overflow
on

Channel
Inhibits Scalers

Mode 0 Mode 1 Mode 2 Mode 3
17 17,18 17-20 17-24 17-32
18 - - - -

19 19,20 - - -
20 - - - -
21 21,22 21-24 - -

22 - - - -
23 23,24 - - -
24 - - - -

25 25,26 25-28 25-32 -
26 - - - -
27 27,28 - - -

28 - - - -
29 29,30 29-32 - -
30 - - - -

31 31,32 - - -
32 - - - -

Overflow
on

Channel
Inhibits Scalers

Mode 0 Mode 1 Mode 2 Mode 3
1 1,2 1-4 1-8 1-16
2 - - - -

3 3,4 - - -
4 - - - -
5 5,6 5-8 - -

6 - - - -
7 7,8 - - -
8 - - - -

9 9,10 9-12 9-16 -
10 - - - -
11 11,12 - - -

12 - - - -
13 13,14 14-16 - -
14 - - - -

15 15,16 - - -
16 - - - -

Overflow
on

Channel
Inhibits Scalers

Mode 0 Mode 1 Mode 2 Mode 3
17 17 17,19 17-23 17-31
19 19 - - -

21 21 21,23 - -
23 23 - - -
25 25 25,27 25-31 -

27 27 - - -
29 29 29,31 - -
31 31 - - -

Overflow
on

Channel
Inhibits Scalers

Mode 0 Mode 1 Mode 2 Mode 3
1 1 1,3 1-7 1-15
3 3 - - -

5 5 5,7 - -
7 7 - - -
9 9 9,11 9-15 -

11 11 - - -
13 13 13,15 - -
15 15 - - -
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3.3 Inhibit On Overflow Register

When configured as thirty-two 24-bit scalers, each pair of odd/even channels (i.e., channels 1 and
2, channels 3 and 4) may be enabled to inhibit on overflow as described in paragraph 3.2.  When
configured as sixteen 48-bit scalers, each channel may be enabled to inhibit on overflow as
described in paragraph 3.2.  This option is controlled by the Inhibit On Overflow Register.

A channel inhibited by overflow may be enabled in one of four ways:

1) Writing to or resetting the Configuration Register will reset the Inhibit On Overflow Register 
and enable all channels inhibited by overflow.

2) Resetting the LAM Status bit associated with the channel whose overflow caused the affected 
channel to be inhibited will enable that channel.

3) Loading the Scaler which caused the inhibit on overflow.

4) Reading the Scaler which caused the inhibit on overflow with a CAMAC F2 operation.

The 7132/7132H contains one Inhibit On Overflow Register for each bank of Scalers.  The correct
scaler bank must be selected in the Scaler Bank Selection Register before reading or writing one of
the Inhibit On Overflow Registers.  The command to reset the Inhibit on Overflow Register
operates on both Inhibit On Overflow Registers.

Inhibit on Overflow for a specific pair of scalers is enabled by setting the appropriate bit in the
Inhibit on Overflow Register as follows:

3.3.1 Load the Inhibit  On Overflow Register

F(17) A(3)W(16..1): Load the Inhibit On Overflow Register for the bank of scalers selected
in the Scaler Bank Selection Register.  

Inhibit on
Overflow

Register Bit

24-Bit Scaler 48-Bit Scaler
Bank Bank

0 1 0 1

1 1,2 17,18 1 17
2 - - - -

3 3,4 19,20 3 19
4 - - - -
5 5,6 21,22 5 21

6 - - - -
7 7,8 23,24 7 23
8 - - - -

9 9.1 25,26 9 25
10 - - - -
11 11,12 27,28 11 27

12 - - - -
13 13,14 29,30 13 29
14 - - - -

15 15,16 31,32 15 31
16 - - - -
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3.3.2 Read the Inhibit On Overflow Register

F(1) A(3)R(16..1): Read the Inhibit On Overflow Register for the bank of scalers selected in
the Scaler Bank Selection Register. 

3.3.3 Reset the Inhibit On Overflow Register

F(11) A(3): Resets both Inhibit On Overflow Registers to zero.  Enables all scalers which
were inhibited by overflow.

3.4 LAM Mask Register

Every channel, regardless of the 7132/7132H configuration, may be programmed to cause LAM
on overflow.  This is controlled by the LAM Mask Register.  The channel causing a LAM is
determined by reading the LAM Status Registers. Writing to or resetting the Configuration
Register will reset  the LAM Mask Register.

The 7132/7132H contains one LAM Mask Register and one LAM Status Register for each bank
of scalers.  The correct Scaler Bank must be selected in the Scaler Bank Selection Register before
reading or writing one of the LAM Mask Registers.  The command to reset the LAM Mask
Registers operates on both LAM Mask Registers.

LAM on overflow for a specific scaler is enabled by setting the appropriate bit in the LAM Mask
Register as follows:

3.4.1 Load the LAM Mask Register

F(17)A (13)W(16..1): Load LAM Mask for scalers in bank selected by F17 A1.

3.4.2 Read the LAM Mask Register

F(1) A(13) R(16..1): Read LAM Mask for scalers in bank selected by F17 A1.

LAM Mask
Register Bit

24-Bit Scaler 48-Bit Scaler
Bank Bank

0 1 0 1
1 1 17 1 17
2 2 18 - -
3 3 19 3 19

4 4 20 - -
5 5 21 5 21
6 6 22 - -

7 7 23 7 23
8 8 24 - -
9 9 25 9 25

10 10 26 - -
11 11 27 11 27
12 12 28 - -

13 13 29 13 29

14 14 30 - -
15 15 31 15 31
16 16 32 - -
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3.4.3 Reset the LAM Mask Register

F(11) A(13):  Resets the LAM Mask Register to zero.  No LAMs will be generated.

3.5 LAM Status Register

Every channel, regardless of the 7132/7132H configuration or the setting in the LAM Mask
Register, will set the appropriate bit in the LAM Status Register on overflow.  The 7132/7132H
contains a LAM Status Register for each bank of scalers.  The correct scaler bank must be selected
in the Scaler Bank Selection Register before reading one of the LAM Status Registers.  The
command to reset all LAMs resets all bits in both LAM Status Registers.  Writing to or resetting
the Configuration Register will reset the LAM Status Register.  Loading a scaler with a bit set in
the LAM Status Register will reset that bit in the LAM Status Register.

The scaler(s) which have overflowed may be determined by the bits set in the LAM Status
Registers as follows:

3.5.1 Read the LAM Status Register 

F(1) A(12) R(16..1):  Read LAM Status Register for scalers in bank selected by F17 A1.

3.5.2 Reset the LAM Status Register

There are four ways to reset the LAM Status Register.  F(10) A(X) will reset one bit in the
LAM Status Register selected by the Scaler Bank Selection Register and the address [A(X)]
to zero while F(11) A(13) completely resets both LAM Status Registers to zero.  Loading a
scaler or an F2 read of a scaler with its bit set in the LAM Status Register will reset that bit in
the LAM Status Register.  Any channels which have been inhibited by overflow on the
channel for which LAM is reset will be enabled.

F(10) A(X):  Resets LAM for the channel addressed by A(X) in the LAM Status Register to
zero.

F(11) A(12):  Resets the LAM Status Register to zero.  No LAMS will be generated.

LAM Status
Register Bit

24-Bit Scaler 48-Bit Scaler
Bank Bank

0 1 0 1
1 1 17 1 17

2 2 18 - -
3 3 19 3 19
4 4 20 - -

5 5 21 5 21
6 6 22 - -
7 7 23 7 23

8 8 24 - -
9 9 25 9 25

10 10 26 - -

11 11 27 11 27
12 12 28 - -
13 13 29 13 29

14 14 30 - -
15 15 31 15 31
16 16 32 - -
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3.6 Done On Overflow Register

Every channel, regardless of the 7132/7132H configuration, may be programmed to cause a pulse
on the DONE output on overflow.  This is controlled by the Done On Overflow Register.  Writing
to or resetting the Configuration Register will reset the Done On Overflow Register.  Any scaler
inhibited by overflow will be enabled.

The 7132/7132H contains one Done On Overflow Register for each bank of scalers.  The correct
scaler bank must be selected in the Scaler Bank Selection Register before reading or writing one of
the Done On Overflow Registers.  The command to reset the Done On Overflow Register operates
on both Done On Overflow Registers.

Done On Overflow for a specific scaler is enabled by setting the appropriate bit in the Done On
Overflow Register as follows:

3.6.1 Load the Done On Overflow Register

F(17) A(5) W(16..1): Loads the Done On Overflow Register for the bank selected in the
Scaler Bank Selection Register.

3.6.2 Read the Done On Overflow Register

F(1) A(5) R(16..1): Read the Done On Overflow Register.

3.6.3 Reset the Done On Overflow Register

F(11) A(5):  Resets both Done Overflow Registers to zero.  There will be no Pulses on
Overflow for any Channel.

Done on
Overflow

Register Bit

24-Bit Scaler 48-Bit Scaler
Bank Bank

0 1 0 1

1 1 17 1 17
2 2 18 - -
3 3 19 3 19

4 4 20 - -
5 5 21 5 21
6 6 22 - -

7 7 23 7 23
8 8 24 - -
9 9 25 9 25

10 10 26 - -
11 11 27 11 27
12 12 28 - -

13 13 29 13 29
14 14 30 - -
15 15 31 15 31

16 16 32 - -
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3.7 Test Count Length Register

The 7132/7132H contains a 32 MHz burst generator for internal test.  The burst generator will put
out a burst of 1 to 255 pulses at 32 MHz which is applied to all the scalers.  The Test Count
Length Register is programmed for the desired burst length.  It is important to note that a test with
the internal burst generator cannot be performed unless the module is inhibited by CAMAC inhibit
or Front Panel Inhibit.

The Test Count Length Register is 8 bits.  This register may be accessed from both Scaler Bank 0
or Scaler Bank 1.   

3.7.1 Load the Test Count Register

F(17) A(2) W(8..1): Load the Test Count Length Register with the W(8..1). This will set the
number of pulses produced by F25 A(0) .

3.7.2 Read the Test Count Register

F(1) A(2) R(8..1): Read the test count register. Data is returned on  R(8..1).  

3.7.3 Reset the Test Count Register

F(11) A(2): Reset the test count register to zero. F25 A(0) will produce no pulse.

4 Test Functions

4.1 Initiate Internal Test 

F(25) A(0): A burst of pulses equal to the number in the Test Count Register is applied to all
channels not inhibited by an overflow condition.  The 7132/7132H must be inhibited by  CAMAC I
or through the front panel for this command to execute.

5 LAM

5.1 Disable LAM

F(24): Disable LAM.  Occurs on the S2 strobe.  The address lines have no effect on this 
command. 

5.2 Enable LAM

F(26): Enable LAM.  Enables LAM on the S1 strobe.  The address lines have no effect on this 
command.

5.3 Test LAM

F(8): Test LAM.  A Q=1 response is generated if LAM is present and enabled.  The address 
lines have no effect on this command.

6 CAMAC NON-DATAWAY COMMANDS

Z: Reset all scalers and LAMs.  Enables all scalers inhibited by overflow.  Reset all registers.
This command requires about 300 mSec to complete operation.

C: Reset all Scalers and LAMS.  Enables all Scalers inhibited by overflow.  Resets the Scaler
Bank Selection Register to 0.

I: Inhibit all Scalers from counting normal input pulses.  Enables test via CAMAC or the 
front panel Test input.                                                                                                            1/95
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