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EVAL-RHF1201V2

EVAL-RHF1201V2 evaluation board

Data brief

Features

■ Mounted Engineering Model RHF1201K1: 
Rad-hard, 50 Msps, 12-bit analog-to-digital 
converter (see RHF1201 datasheet for further 
information)

■ Mounted components (ready-to-use)

■ Material: two-layered FR-4

■ PCB thickness: 1.6 mm

■ Copper thickness: 35 μm

■ Analog connections: SMA

■ Digital connections: IDC34

■ Supply connections: banana 2 mm

Description

This data brief describes the EVAL-RHF1201V2 
evaluation board.

This evaluation board is a ready-to-use, 
configurable hardware which allows designers to 
efficiently test the RHF1201, a radiation-
hardened, 12-bit, analog-to-digital converter.

This document shows the components 
incorporated on the EVAL-RHF1201V2 evaluation 
board and suggests several ways to use the 
board. 

The EVAL-RHF1201V2 evaluation board is 
intended only for evaluation purposes.
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1 Bill of material

          

Table 1. Bill of material

Used Part type(1) Designator Footprint Type

4 Red test point PT4, PT6, PT8, PT9 

SIP1 Test point4 Black test point PT5, PT10, PT14, PT15 

7 White test point PT1, PT2, PT3, PT7, PT11, PT12, PT13

1 4.7 μF C15 
0603 

Capacitor

3 10 nF C16, CR1, CR2 

2 10 μF C11, C13 
0805 

2 22 μF C8, C9 

9 470 nF C1, C2, C3, C4, C6, C7, C10, C12, C14 0603 

1 100 pF C5 0402

4 10 μH L1, L2, L3, L4 1210 Inductor

3 0 Ω R3, R6, R26 0603 

Resistor

16 33 Ω R10, R11, R12, R13, R14, R15, R16, R17, R18, 
R19, R20, R21, R22, R23, R24, R25 

0402 

3 50 Ω R1, R2, R9 

0603 1 1 KΩ R8 

2 100 KΩ R4, R5 

4 Black banana 2 mm J5, J8, J10, J11 

Connector 2 mm 

Connector

4 Red banana 2 mm J6, J7, J9, J12 

2 White banana 2 mm  J1, J3

2 SMA right angle S1, S2 
SMA 

1 SMA straight S3 

3 1 x 3 header MM JU4, JU5, JU6 
SIP3 

1 1 x 3 socket MF J4 

1 1 x 2 header MM JU7 SIP2 

1 2 x 17 header MM K1 IDC34 

1 RHF1201  1 SO48 ceramic IC

1 

NC 

R7 
0603

Resistor

1 C17 
Capacitor

1 C18 0805

4 Jumper JU4, JU5, JU6, JU7 
-

Jumper

1 200 KΩ J4 Potentiometer

1. MM = male-male, MF = male-female, and NC = not connected
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2 Device pin connections and description

Figure 1. RHF1201 pin connections
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Table 2. RHF1201 pin description 

Pin Name Description Observations Pin Name Description Observations

1 GNDBI Digital internal buffer GND 
0 V 

25 SRC Slew rate control 

CMOS input 
(2.5 V/3.3 V)

2 GNDBE Digital external buffer GND 26 OEB Output enable bit 

3 VCCBE 
Digital external buffer 
power supply

2.5 V/3.3 V 27 DFSB Data format select bit 

4
- NC Not connected 

28 
AVCC Analog power supply 2.5 V

5 29 

6 OR Out of range 

CMOS output 
(2.5 V/3.3 V) 

30 AGND Analog ground 0 V

7 
D11 

(MSB) 
Most significant bit output 31 IPOL 

Analog polarization 
current

8 D10 

Digital output 

 32 VREFP Top voltage reference 1 V

9 D9 33 VREFM 
Bottom voltage 
reference 0 V

10 D8 34 AGND Analog ground 

11 D7 35 VIN Analog input  1 Vpp

12 D6 36 AGND Analog ground 0 V

13 D5 37 VINB Inverted analog input 1 Vpp

14 D4 38 AGND Analog ground 0 V

15 D3  39 INCM Input common mode 0.5 V

16 D2 40 AGND Analog ground  0 V

17 D1 41 

AVCC Analog power supply 

2.5 V
18 

D0 
(LSB) 

42 

19 DR 43 
DVCC Digital power supply 

20 
- NC Not connected

 44 

21 45 DGND Digital ground 0 V

22 VCCBE 
Digital external buffer 
power supply 

2.5 V/3.3 V 46 CLK Clock input 
CMOS input 

2.5 V

23 GNDBE Digital external buffer GND 0 V 47 

DGND Digital ground 0 V
24 VCCBI 

Digital internal buffer 
power supply 

2.5 V 48 
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3 Evaluation board schematic

Figure 2. EVAL-RHF1201V2 evaluation board full layout schematic
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4 PCB print out

The PCB is a two-layered FR-4 material which is 1.6 mm thick. The copper thickness is  
35 μm. 

          

          

Figure 3. Top layer Figure 4. Top overlay
                    

Figure 5. Bottom layer Figure 6. Bottom overlay
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Figure 7. Inside layer 1 Figure 8. Inside layer 2
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5 Evaluation board description

Figure 9 shows the components on the evaluation board inputs.

Figure 9. Components on inputs

5.1 Driving the analog input

The EVAL-RHF1201V2 evaluation board has components for an AC coupled, differential 
input signal. However, by changing a few components the board can operate on either AC 
or DC connection and differential or single ended inputs.

The PCB layout is adapted for a 50-Ω signal.

5.1.1 C5 capacitor (between VIN and VINB)

The C5 capacitor is chosen to give high performances but for a frequency equal or lower 
than 2 MHz. For tens of MHz, this component should be decreased or removed.

5.1.2 CR1, CR2

Two 10-nF capacitors are implemented on the CR1 and CR2 layout to give an AC coupled, 
differential input.

They can be removed and replaced by a 0 Ω resistor to obtain a DC coupled input. In this 
case, R4 and R5 become NC. 
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5.1.3 Common mode voltage

The internal common mode voltage can be used or the voltage can be supplied externally 
by the connector J1.

5.2 Input range

The full scale range is twice the difference between VREFP and VREFM.

VREFM is connected to GND by the jumper JU7. It can easily be removed from GND and 
connected to a specified voltage, if needed, using JU7.

VREFP can be connected to an external voltage by the jumper J3 or it can be left at the 
default value (see RHF1201 datasheet).

VREFM is high impedance. VREFP is low impedance (about 39 Ω.).

The output code for differential inputs is as follows: 

● Maximum output code is when: VIN – VINB = + (VREFP - VREFM)

● Half code is when: VIN = VINB

● Zero output code is when: VIN – VINB = - (VREFP - VREFM)

5.3 Polarization

To optimize analog consumption, the current on the IPOL pin (the IPOL pin delivers voltage) 
has to be adjusted. A resistor between this pin and GND fixes the current.

There is a 200 KΩ potentiometer on J4 to set this current at the right value for a given 
application.

If the user chooses a high value resistor for the potentiometer, the current is low (analog 
consumption is low) but a clock at high frequency must not be used.

The default potentiometer value is 12 KΩ for the 60 MHz clock.

See the RHF1201 datasheet to choose the resistor value which best fits your application.
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Figure 10. VREFM, VREFP, and IPOL components

5.4 Digital control pins

There are three control pins that can be programmed with jumpers or driven by a processor.

          

5.5 Driving the clock

A square or sine signal can be used to drive the clock. The edges of sine signals below  
5 MHz are not sharp enough to drive the ADC correctly.

The PCB layout is adapted for a 50-Ω clock.

Table 3. Control pin description

Control pin

SRC OEB DFSB

Jumper JU6 JU5 JU4

Pin set to 0
Delivers fast slew rate for digital 
output pins which is mandatory 

for low level impedance

Enables digital 
output pins

Provides a two’s 
complement digital 

output MSB

Pin set to 1
Delivers slow slew rate for 

digital output pins
Disables digital 

output pins
Provides a standard 
binary output coding
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5.6 Digital outputs

Digital output pins are sensitive to load. Consequently, there is no ground plane under the 
output lines to decrease parasitic capacitance on these pins.

There is also a 33 Ω resistor on each output line to decrease the capacitance recorded by 
the ADC.

5.7 Supplies

On each supply there is a 10 μH coil and two bypass capacitors. The capacitors are 470 nF 
and 10 μF or 22 μF.

5.8 Test points

There are 15 test points called TPx to help the user check signals on the board. Black points 
are grounds, reds points are supplies, and white points are signals.
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6 Revision history

          

Table 4. Document revision history 

Date Revision Changes

28-Jan-2013 1 Initial release.
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