BUS_CLK[ML

76 MHz

kHz_Clock [JlL}-e

1kHz

Master_Clock

Per_Counter_Reset

sample_clock[JUL}-e

12.667 MHz

clock

Sync_7
S C ms_Clock
s_in s_out
e————{>clock

Error PWM

b Sync_8

tcil S C Error_Clock
[0 kil pwm s_in s_out
e  Dclock
e———{>clock
[Hreset
16-bit (Fixed)
Repeat_Timer
Timer
[+ capture tef-
interrupt [~ |Periodic_ISR
D clock
reset

16-bit (Fixed)

Sync_9

S C Control_Clock
s_in s_out H

Master clock for everything

millisecond pulse for LED control
at channel and input indicators,
and for reset/capture pulses.

LED pulse control for
communications indicators.
(100ms)

Generates an interrupt every N ms
for repeated measurements.

Internal pulse generation,
used for synchronous reset
and capture of counters.



Problem register shows overflow status.
Control register allows internal control of counters and communications LEDs.
Control_Clock OR gates allow testing of LEDs.
EEPROM remembers last settings.
USBUART allows USB communications.

Z control sets imput impedance to high-Z (low) or 50-ohm (high).
Control_Register

Control Re
o >clock
Test_Error

S — ) i Error_LED
control_1 ?.‘
control_2 -
control_3 a
control_4 oS> -
control_5 w0 o«
el © ¥ Z_Control Per_Counter_Reset Counter_Capture
control_7 [~ %

Periodic Reset Sync_11 Sync_12 Ves

Pulse Convert Sync Sync

Hp_in p_out s_in s_out —1s_in s_out Counter_Reset

ms_Clock{> —out_clk

. T}sample_clk r clock clock

Data_pulser
Pulse Convert
p_in p_out Test Data .« Data_LED

Error_Clock $&—e Dout_clk

- — Test_Roger S
° D sample_clk Roger_pulser
Pulse Convert “ s Roger_LED
p_in p_out

Dout_clk
D> sample_clk

R 7 D 3 xx

510

R 2 Q2{(

QVA

510

EEPROM USBUART

Vss
EEPROM USBFS ‘

< %




These pulse-shaping networks generate 20ns edge-triggered pulses for the
rest of the circuit. They should work for just about any positive input pulse shape,
and trigger at a voltage set via software. The Z inputs (open drain, driven low) allow

switchable input impedance.

Comp_ref
VDACS8

VDAC}

Vss

Pulse_A_tp

Pulse_B_tp

Pulse_C_tp

Pulse_D_tp

Comp A N4
o [0de-
SPD_A s + 1 Pulse_A
>LwwSe Z_Control AP B
<& x R4  ©2
B M Z_A 200 47pF
Vss CC:)omp ap Vss
> [Ole d qe - Edge B
1 DFF Pulse_B
, SPD_B E 1 clk %_@
Raog <l AP_C
< [a) o R5 | C.3
E ZB 200 47pF
Vss gomp c ap Vss
> [0l d qe = EdgeC
hat 1 DFF Pulse_C
| SPD_C fssi 1 clk D@ﬁ
> ©o e AP_D
: 0 | 1
< () o R 6 ‘ c a4
D o MZC 200 47!;?47
Vss gomp ap Vss
> [Oe d qe - w Edge D
SPD_D [m| + 1 DcFIE E Pulse D
= ~3 -
<& x
@ ZD



ms_Clock &
Master Clock &

Pulse A ind

Pulse Convert

p_in p_out

Dout_clk

D> sample_clk

Test A

¢

Pulse B ind

Pulse Convert

p_in p_out

Dout_clk

D> sample_clk

Test B

Pulse C ind

Pulse Convert

p_in p_out

Dout_clk

Pulse_A

[
Pulse_B

[
Pulse C

[
Pulse_ D

D> sample_clk

Test_ C

Pulse D ind

Pulse Convert

p_in p_out

Dout_clk

D> sample_clk

Test D

This hardware provides a visual indicator of pulses arriving on the inputs.

It triggers on pulses AFTER compare and pulse-shaping, so it should be good for
determining whether the comparator level is appropriate. These LEDs should match
those of channels set to watch single inputs.

el LED_A

~wm LED_B

~J| LED_C

o LED_D



Sync_13
Sync

Overflow[7:0] @—/8- s_in s_out =

Ov_ind[7:0]

Control_Clock clock

Problem_Register

Status Re
sclock

Ov_ind[0] ——{status_0
Ov_ind[1] ——{status_1
Ov_ind[2] —status_2
Ov_ind[3] —{status_3
Ov_ind[4] —— {status_4
Ov_ind[5] —{status_5
Ov_ind[6] — {status_6

Ov_ind[7] —— {status_7




Test_Indicators

Control Reg |

control_0
control_1
control_2
control_3
control_4
control_5
control_6

control_7

Test_Channels

Control Reg

control_0
control_1
control_2
control_3
control_4
control_5
control_6

control_7

Test A
Test B
Test_ C
Test D
Test_Error
Test_Data
Test_Roger

Test 0
Test_1
Test 2
Test 3
Test 4
Test 5
Test 6
Test 7

These 7 controls independently control
the 4 input indicators and the 3

status indicators.

These 8 control lines independently control
the 8 channel indicator LEDs.



VDACS8

VDACS

VDAC Analog_Out




"Counter rule" sets what pulses are allowed to affect the AND gate.

Pulse_ D "Counter" is the counter itself.
"Counter_LED_Q" pulses an LED to indicate a coincidence detection on this channel.
Pulse C "Test_0" allows independent pulsing of the indicator LED for testing purposes.
Pulse B Pages 'Counter_1'-- 'Counter_6' are identical other than indices on each component, which
= correspond to the counter number. Counter_7 differs in that the counter is only 16-bit.
Pulse_A
Counter_0
Counter
Counter _rule 0 )
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—{reset interrupt|t]
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)
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Master_Clock
L 4 ®
Counter_Reset
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ms_Clock
Dout_clk

D> sample_clk
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Sync_1

Counter_1

Counter

Sync

s_in s_out
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—{reset interrupt
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=

ms_Clock

24-bit (UDB)
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Indicate Ch_1
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Dout_clk

D> sample_clk

Channel_1_LED
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Pulse_A
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D clock
—{reset interrupt
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=
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ms_Clock
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Indicate Ch 2
Pulse Convert
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Dout_clk

D> sample_clk

Channel_2_LED
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Dout_clk
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Indicate Ch 4
Pulse Convert
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Dout_clk

D> sample_clk

Channel_4 _LED
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