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1 System Description 

1.1 Configuration 

• 4x relay outputs/230 V AC/3 A/3 pins each 

• 2x phase angle controls/230 V AC/1.1/3 pins each  

• 1x thermo element input (NiCr-Ni/0-1200 °C/2.0 °C/±5.0 °C/2-pin) 

• 1x thermo resistor input (KTY 10-62/-25 … +100 °C/0.4 Ω/±1.0 Ω) (thermal couple com-
pensation) 

• 3x digital inputs (+24 V/5 ms/5 mA/3-pin) 

• 230 V AC supply (in and output 2x 3-pin) 

• CAN bus connection (2x 4-pin) with +24 V supply 

 

The HZS 5361-1 100 kW expansion module is connected to the CPU (HZS 511) by the 
4-pin Phoenix connector plug, over which the +24 V supply for the internal expansion 

modules and the CAN bus communication with the CPU is provided! 

 
 

  

common 
fuse F1 (10 A) 

common 
fuse F2 (2.5 A) 
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2 Technical Data 

2.1 Controller Performance Data 

Controller AT90CAN32 

Command execution time circa 0.7 µs 

Interfaces 1x CAN 

Internal program memory 32 kbytes (Flash) 

Internal data and/or program buff-
ering (internal EEPROM) 

1 kbyte (Flash) 
no battery buffering required 

 
 

2.2 Power Supply 

Power supply for the relay and in-
ternal electronics 

230 V AC 

Fuse 10 A relay outputs 
2.5 A for phase angle control outputs 

Internal electronics power supply +24 V (from the HZS 511) 

+24 V current consumption maximum100 mA (without relays) 
maximum 140 mA (with relays) 
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2.3 Digital Outputs Specifications DO02-04: 
Relay outputs - 230 V AC/10 A 

Number 3 

Relay type normally open 

Relays RT314024 WG 

Switching range 16.8-30 V DC 

Switching current typically 11 mA at + 24 V 

Switching time circa 10 ms 

Switching power see data sheet: Tyco Shack RT1 series 

Fuse T 10 A 

Connection technology 3x 3-pin, RM 5.08 

Application DO02: X4 

DO03: X5 

DO04: X6 
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2.4 Technical Data Relay RT314024 WG 
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2.5 Digital Output Specifications DO01: 
Relay Output - 230 V AC/10 A 

Number 1 

Relay type normally open 

Relays RT31L024 WG 

Switching range 16.8-30 V DC 

Switching current typically 11 mA at + 24 V 

Switching time circa 10 ms 

Switching power see data sheet: Tyco Schrack RT1 series 

Max. Output current 10 A output 

Max. Inrush current 80 A or 20 ms 

30 A for 4 s 

Fuse T 10 A 

Connection technology 1x 3-pin, RM 5.08 

Application DO01: Vacuum turbine X3 
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2.6 Technical Data Relay RT31L024 WG 
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2.7 Phase Angle Controller Specifications 

Number of Triac outputs 2  

Operation mode phase angle control 

angle of ignition 0-155° 

value setting 0-255 (0-100 %) 

phase shift through load > -27° to < 72° 

Solid state relay Sharp S202 S11 

Switching range 3-30 V 

Switching current typically 3 mA at +5 V 

Switching time <= 0.1 ms 

Switching power  230 V/3.2 A at 0 °C ambient temperature 

230 V/2.5 A at 30 °C ambient temperature 

230 V/1.2 A at 80 °C ambient temperature 

details can be found in the S202 data sheet 

Zero-point switching no 

Protective circuit yes (Varistor on output) 

Fuse T 2.5 A 

Connection technology 2x 3-pin, RM 5.08 

Application  
PO01: Phase angle control output X7 

PO02: Phase angle control output X8 
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2.8 Technical Data S202S11 Relay 
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2.9 NiCr-Ni Type K Analog Input Specifications 

Number of channels 1 

Sensor Type NiCr-Ni Type K 

Measurement range 0-1200 °C 

Sensor range 0-48.8 mV 

Resolution 2.0 °C 

Measurement precision ±5.0 °C 

Input resistance 20 KΩ 

Input filter 30 ms 

Connection technology 2-pin Phoenix plug RM 3.5 mm 

 
 

2.10 KTY10-62 Analog Input Specifications (-25 … +100 °C) 

Number of channels 1 

Sensor Type KTY10-62 (ohmic temperature sensor) 

Measurement range -25 … +100 °C 

Sensor range 1308,9-3399,9 Ω 

Resolution 0.4 °C 

Measurement precision ±1.0 °C 

typical current measurement 0.9 mA 

Input resistance 8.2 kΩ 

Input filter 100 ms 

Connection technology 2-pin Phoenix plug RM 3.5 mm (optional) 

Application  clamping point compensation 
the KTY sensor is located on the control  
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2.11 Digital Input Specifications 

Input voltage typically +24 V maximum +30 V 

Signal level low: <+8 V high: >+14 V 

Switching threshold typically +11 V 

Input current 5 mA at +24 V 

Input delay typically 5 ms 

Number 3 

Connection technology 3-pin Phoenix plug RM 3.5 mm 

 

 
2.12 Terminal Requirements 

Connection technology Connector terminals are not included in delivery! 

 

The following spring terminal connectors are required: 

8x 3-pin FKC 2.5/ 3-ST-5.08 Phoenix Contact spring terminal connector 
RM 5.08 

2x 2-pin FK-MCP 1.5/ 2-ST-3.5 Phoenix Contact spring terminal connector 
RM 3.5 

3x 3-pin FK-MCP 1.5/ 3-ST-3.5 Phoenix Contact spring terminal connector 
RM 3.5 

2x 4-pin FK-MCP 1.5/ 4-ST-3.5 Phoenix Contact spring terminal connector 
RM 3.5 

 
 

2.13 Miscellaneous 

Article number 05-895-536-1 

HW Version 1.x 

 
 

2.14 Environmental Conditions 

Storage temperature -20 ... +70 °C 

Operating temperature 0 ... +60 °C 

Humidity 0-95 %, non-condensing 

EMC stability according to EN 61000-6-2:2001 

Shock resistance EN 60068-2-27 150 m/s² 
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3 Mechanical Dimensions 
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4 Connector Layout 
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X1: 230 V AC Supply Line (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X2: 230 V AC Power Dissipation (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X3: 230 V AC Relay Output DO01 (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X4: 230 V AC Relay Output DO02 (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
  

Pin Signal Function 

1 L Phase 
2 N Neutral 
3 PE Ground wire 

Pin Signal Function 

1 L Phase 
2 N Neutral 
3 PE Ground wire 

Pin Signal Function 

1 L Relay output 
2  N Neutral 
3 PE Ground wire 

Pin Signal Function 

1 L Relay output 
2  N Neutral 
3 PE Ground wire 
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X5: 230 V AC Relay Output DO03 (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X6: 230 V AC Relay Output DO04 (3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X7: 230 V AC Phase Angle Control Output PO01  
(3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
X8 230 V AC Phase Angle Control Output PO02  
(3-pin Phoenix RM 5.08 spring terminal connector) 
 

 
 

 
 
 
 
  

Pin Signal Function 

1 L Relay output 
2  N Neutral 
3 PE ground wire 

Pin Signal Function 

1 L Relay output 
2  N Neutral 
3 PE ground wire 

Pin Signal Function 

1 L Phase angle control output 
2  N Neutral 
3 PE Ground wire 

Pin Signal Function 

1 L Phase angle control output 
2  N Neutral 
3 PE Ground wire 
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X9: Temperature Input (2-pin Phoenix RM 3.5 (AI1) spring terminal connector) 
 

 
 
 
 
X10: Thermal Coupling Temperature Input  
(2-pin Phoenix RM 3.5 (AI2) spring terminal connector) (connector optional) 
 

 
 
 
 
X11: Digital Input (3-pin Phoenix RM 3.5 (DI1) spring terminal connector) 
 

 
 
 
 
X12: Digital Input (3-pin Phoenix RM 3.5 (DI2) spring terminal connector) 
 

 
 
 
  

Pin Signal Function 

1 AI1 Analog input AI1 
NiCr-Ni Type J (0-1200 °C) 

2  AGND AGND 

Pin Signal Function 

1 AI2 Analog input AI2 
KTY10-62 (-25 ... +100 °C) 

2  AGND AGND 

Pin Signal Function 

1 +24 V +24 V  
2  DI Digital Input 
3 GND GND connection 

Pin Signal Function 

1 +24 V +24 V  
2  DI Digital Input 
3 GND GND connection 
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X13: Digital Input (3-pin Phoenix RM 3.5 (DI3) spring terminal connector) 
 

 
 
 
X14: CAN and Power Input (4-pin Phoenix RM 3.5 spring terminal connector) 

 

 
 
 
X15: CAN and Power Output (4-pin Phoenix RM 3.5 spring terminal connector) 

 

 
 
 
 

4.1 Status LED 

 

LED Status Meaning 

LED on Controller runs, CAN bus communication to the CPU active. 

LED blinks (1 Hz) Controller runs, CAN bus communication to the CPU not ac-
tive. 

LED off Controller does not run, no supply. 

 
 
 
 
  

Pin Signal Function 

1 +24 V +24 V  
2  DI Digital Input 
3 GND GND connection 

Pin Signal Function 

1 +24 V +24 V input 
2  CAN A CAN Low 
3 CAN B CAN High 
4 GND Ground 

Pin Signal Function 

1 +24 V (+24 V output ) 
2  CAN A CAN Low 
3 CAN B CAN High 
4 GND Ground 
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5 Wiring Guidelines 

The signals recorded by the analog inputs are very small in comparison to the digital signals. 
To ensure error-free operation, a careful wiring method must be followed: 
 

• The lines connected to the source of the analog signals must be as short as possible and 
parallel wiring to digital signal lines must be avoided. 

• The signal lines must be shielded. 

• 230 V AC lines (power circuit and relay outputs etc.) must not be wired parallel to analog 
and digital input lines. 

 
 

5.1 Wiring Guidelines for Digital Inputs 

The input filters used, which suppress noise signals, allow operation in harsh environmental 
conditions. A careful wiring method is also recommended to ensure error-free function. 
 
The following guidelines should be observed: 
 

• Avoid parallel connections between input lines and load bearing or AC circuits. 

• Correct wiring to mass 
 
 

5.2 General Information on the Relay Outputs 

All relay coils are powered by the internal +24 V DC supply. The cross sectional area of the 
relay outputs is designed for the maximum continuous current at 230 V AC for each con-
nected load as stated in the relay output specifications. It is important to note that at high 
currents, thermal loads affect the wiring and with continuous over loading, can lead to a break 
down! High voltages can cause current leakage or arcing between different potentials! 
 
To ensure error-free operation, a careful wiring method must be followed. 
 

• Avoid parallel wiring between input lines and load-bearing circuits. 
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6 CAN Bus Communication 

A detailed description of the CAN bus communication can be found in the respective class 
description. 
 
 

7 AT90CAN32 Port Assignment 

PORT I/O Signal Description of functions 

PA0 
PA1 
PA2 
PA3 
PA4 
PA5 
PA6 
PA7 

I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 

N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 

Not connected 
Not connected 
Not connected 
Not connected 
Not connected 
Not connected 
Not connected 
Not connected 

PB0 
PB1 
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 

Output 
Output 
Output 
Output 

I/O 
I/O 
I/O 

Output 

/START_RAMPE 
SCK 

SEL_AI1 
SEL_AI2 

N.C. 
N.C. 
N.C. 
LED 

Ramp start signal 
Clock signal for controller programming 
Select signal for AI1 
Select signal for AI2 
Not connected  
Not connected 
Not connected 
LED control   

PC0 
PC1 
PC2 
PC3 
PC4 
PC5 
PC6 
PC7 

Input 
input 
input 
I/O 
I/O 
I/O 
I/O 
I/O 

DI1 
DI2 
DI3 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 

Digital input 1 
Digital input 2 
Digital input 3 
Not connected 
Not connected 
Not connected 
Not connected 
Not connected 

PD0 
PD1 
PD2 
PD3 
PD4 
PD5 
PD6 
PD7 

Input 
input 
input 
input 
I/O 

Output 
input 
I/O 

Start 
AI 

STOP 
ZERCR 

N.C. 
\CANTX 
\CANRX 

N.C. 

Comparator start signal 
Comparator signal AI 
Comparator stop signal 
Zero crossing detection 
Not connected 
CAN send data  
CAN receive data 
Not connected 

PE0 
PE1 
PE2 
PE3 

PE4 
PE5 
PE6 
PE7 

input 
Output 
Output 
Output 

Output 
Output 
Output 
Output 

PDI 
PDO 

TRIG-WD 
N.C. 

N.C. 
/RESPER 

N.C. 
N.C. 

serial data for the controller programming 
serial data for the controller programming 
Watch dog trigger 
Not connected 

Not connected 
Periphery setting input 
Not connected 
not connected 
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PF0 
PF1 
PF2 
PF3 

 
 
 
 
 
 
 
 

PF4 
 
 
 
 
 
 
 
 

PF5 
PF6 
PF7 

Input 
input 
input 
input 

 
 
 
 
 
 
 
 

input 
 
 
 
 
 
 
 
 

input 
input 
Input 

AI01 
AI02 
AI03 
AI04 

 
 
 
 
 
 
 
 

AI05 
 
 
 
 
 
 
 
 

AI06 
AI07 
AI08 

Analog input 1: Lambda sensor LSM11   
Analog input 2: CO sensor SGAS220 
Analog input 3: Air volume sensor 
Analog input: MUX  
Analog input 4: KTY81-110, boiler temperature -25 … +100 °C 
Analog input 5:KTY81-110, return flow temperature -25 … +100 °C 
Analog input 6: KTY81-110, ambient temperature -25 … +100 °C 
Analog input 7: PT1000 exhaust temperature -50 … +200 °C 
Analog input 8: not connected 
Analog input 9: not connected 
Analog input 10: not connected 
Analog input 11: KTY10-62, thermal couple temperature -25 … +100 °C 
Analog input: MUX  
Analog input 12: not connected 
Analog input 13: not connected 
Analog input 14 - Air volume sensor 
Analog input 15: not connected 
Analog input 16: not connected 
Analog input 17: not connected 
Analog input 18: not connected 
Analog input 19: not connected 
Analog input 20: not connected  
Analog input 21: 0 - 10 V external regulator 
Analog input 22: not connected 

PG0 
PG1 
PG2 
PG3 
PG4 

Output 
Output 

I/O 
I/O 
I/O 

\WR 
\RD 
N.C. 
N.C. 
N.C. 

write signal 
read signal 
not connected 
Not connected 
Not connected 
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8 Flash Calibration Data 

For the hardware, the offset, multiplier and divisor calibration values are determined at the 
manufacturer. These values are stored in a Flash in the AT90CAN32 controller. 
 
Flash in the Controller 
 

Address Data Description 

  Organization of data in bytes 

00 $xx checksum from CDIAS header (addresses 1 to 5) = 5 bytes 

01 123 identification 

02 230 module group 230 = Biomass heating control 

03  

36 

Variant: 

HZS536 100 kW internal expansion module 

04  

2  

Number of channels 

HZS536 100 kW internal expansion module 

05 $10 hardware version $XY ($10=HW 1.0, $32=HW 3.2) 

 
 

Address Data Description 

  organization of data in Words 

$40 $xxxx header checksum (2 words) + length of reference data (70 words) = 72 words 

$42 12345 identification 

$44 19 length of the reference data in Words 

$46 36 Variant 36 HZS536 100 kW internal expansion module 

$48 10054 Vref [mV] for converting AI to absolute voltage  

not supported since measurement is only possible from 0.6-3.3 V! 

E.g. for 0 to 48 mV, offset and gain from the amplifier are also required! 

$4A 0 

 

Vref [d] = Ramp Stop value at the time of calibration for the reference voltage compensation 
(drift of C) at 0 to 48 mV and 0 to 10 V, etc. 

not supported, since by the standardization of AI to Ramping value = Stop at 10000, a refer-
ence voltage correction already occurs. 

$4C 637 Ramp start voltage [mV] /Vref [mV] * 10000 = the ratio Start/Vref for the resistance measure-
ment 

$4E 3293 Ramp stop voltage [mV] /Vref [mV] * 10000 = the ratio Start/Vref for the resistance measure-
ment 

$50 0 reserved 

$52 0 reserved 

$54 0 reserved 

$56 0 reserved 
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$58 0 reserved 

$5A 0 reserved 

$5C 0 reserved 

$5E 0 reserved 

$60 -487 AI1 Offset NiCr-Nr Type K 0-1200 °C  0.0-48.828 mV 

$62 10000 AI1 Multiplier 

$64 8820 AI1 divisor 

$66 8200 AI2 series resistance R79 [] - KTY10-62 - -25 °C … +100 °C 

$68 -4 AI2 offset 

$6A 1 AI2 divisor 

 
 
Calculating the analog input values for AI (0 to +1200 °C) 

 
Example: NiCr-Ni measurement range -1200 °C to + °C 
 
Offset -487 d 
Gain Multiplier 10000 d (resolution fixed) 
 Gain Divisor  -8820 d 
 
Standardized VALUE = (read analog input values + Offset)*Gain multiplier /Gain divisor 

 
Example: (Display) 
Value for        0 °C:[487 + (-487)] x 10000 / 8820 = 0000 (*) 
Value for +1200 °C: [9307 + (-487)] x 10000 / 8820 = 1000 (*) 
 
(*) For these values, the correctly linearized temperatures must be assigned from the tem-
perature table! 
    0 ( 0 °C/ 10000 ( +1200 °C 
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Documentation Changes 

 

Change date Affected page(s) Chapter Note 

27.01.2020 19 4.1 Status LED Chapter added 

24.04.2020 19 4.1 Status LED Change in Status LED: LED on = CPU active/ LED 

blinks (1 Hz) = CPU not active 
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