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-40°C ~ 85°C (TA)
Surface Mount
64-LQFP
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FUJITSU MICROELECTRONICS
DS07-169121€

32-bit Microcontrollers
CMOS

FR60 MB91490 Series

MB91F492 / FV470

B DESCRIPTION

The MB91490 series is Fujitsu's general-purpose 32-bit RISC microcontroller, which is designed for embedded
control applications that require high-speed processing performance.
This series uses the FR60 CPU, which is compatible with the FR* family of CPUs.

* 1 FR, the abbreviation of FUJITSU RISC controller, is a line of products of Fujitsu Microelectronics Limited.

B FEATURES

* FR60 CPU
* 32-bit RISC, load/store architecture, five-stage pipeline
Operating frequency of 80 MHz (PLL clock multiplied)
* 16-bit fixed-length instructions (basic instructions)
¢ Instruction execution speed : one instruction per cycle
* Memory-to-memory transfer, bit processing, barrel shift instructions, etc. :
instructions suitable for embedded applications
* Function entry and exit instructions, multi load/store instructions of register contents :
instructions compatible with C language.
* Register interlock function to facilitate assembly-language coding
e Built-in multiplier/instruction-level support
e Signed 32-bit multiplication : 5 cycles
e Signed 16-bit multiplication : 3 cycles
* Interrupts (save PC and PS) : 6 cycles, 16 priority levels
* Harvard architecture allowing program access and data access to be executed simultaneously
* Instructions compatible with the FR family

(Continued)

For the information for microcontroller supports, see the following web site.

http://edevice.fujitsu.com/micom/en-support/
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H PIN ASSIGNMENT

MB91490 Series
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Pin /0
Pin no. name circuit Function
type*
SCK1 Clock 1/0 of multi-function serial interface 1
4 (SCL1) D |(usedin I2C mode, SCL1)
PG3 General-purpose 1/O port
5 SIN1 D Data input of multi-function serial interface 1 (not used in I2C mode)
PG4 General-purpose 1/O port
SOTH1 Data output of multi-function serial interface 1
6 (SDA1) D |(usedin I2C mode, SDA1)
PG5 General-purpose 1/O port
SCK2 Clock 1/0 of multi-function serial interface 2
7 (SCL2) D |(usedin I2C mode, SCL2)
PHO General-purpose 1/O port
g SIN2 b Data input of multi-function serial interface 2 (not used in I1°C mode)
PH1 General-purpose /0O port
SOT2 Data output of multi-function serial interface 2
9 (SDA2) D |(usedin I2C mode, SDA2)
PH2 General-purpose /O port
TINO Base timer 0 input
28 D
PJO General-purpose 1/O port
09 TOUTO b Base timer 0 output
PJ1 General-purpose 1/0O port
TINA1 Base timer 1 input
30 D
PJ2 General-purpose 1/O port
31 TOUT1 D Base timer 1 output
PJ3 General-purpose I/O port
o5 AINO b 8/16-bit up count input pin for up/down counter 0
PLO General-purpose 1/O port
o6 BINO b 8/16-bit down count input pin for up/down counter 0
PL1 General-purpose 1/O port
o7 ZINO b 8/16-bit reset input pin for up/down counter 0
PL2 General-purpose I/O port
19 ICO 5 Trigger input of input capture 0
PPO General-purpose I/O port
20 IC1 D Trigger input of input capture 1
PP1 General-purpose I/O port

(Continued)
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¢ Order of power turning ON/OFF

Use the following procedure for turning the power on or off. If not using the A/D converter, connect AVcc = Vec
and AVss = Vss. Turn on the power supply in the sequence Vcc — AVee — AVRH2, and turn off the power in
the reverse sequence.

¢ Source oscillation input when turning on the power

When turning the power on, maintain the clock input until the device is released from the oscillation stabilization
wait state.

e Cautions for operation during PLL clock mode

Even if the oscillator comes off or the clock input stops with the PLL clock selected for MB91490 series,
MB91490 series may continue to operate at the free-run frequency of the PLLs internal self-oscillating
oscillator circuit.

Performance of this operation, however, cannot be guaranteed.

¢ Using an external clock

When using an external clock, you must always input clock signals with opposite phase from X0 pin to X1 pin
simultaneously. However, as the X1 pin halts with an output at the "H" level during stop mode, insert a resistor
of approximately 1 kQ externally to prevent a conflict between the two outputs if using stop mode (oscillation
stop mode).

The figure below shows an example of how to use an external clock.

e Example of Using an External Clock

{>c X0 MB91490
series
o XA

¢ C pin

As MB91490 series includes an internal regulator, always connect a bypass capacitor of approximately
4.7 uF to the C pin for use by the regulator.

MB91490 series C

4.7 uF
VSS

GND

¢ Software reset on the synchronous mode

Be sure to meet the following two conditions before setting 0 to the SRST bit of STCR (standby control register)
when the software reset is used on the synchronous mode.

* Set the interrupt enable flag (I-Flag) to interrupts disabled (I-Flag=0).

* Not used NMI

16 FUﬁTSU DS07-16912-1E



B BLOCK DIAGRAM

MB91490 Series
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B MEMORY SPACE
1. Memory Space

The FR family has 4 Gbytes of logical address space (2%2 addresses) available to the CPU by linear access.

¢ Direct Addressing Areas

The following address space areas are used as I/O areas.

These areas are called direct addressing areas, in which the address of an operand can be specified directly
by the instruction. The size of directly addressable areas depends on the length of the data being accessed as

shown below.

— byte data access : 000+ to OFFH
— half word data access : 000+ to 1FFx
— word data access : 000+ to 3FFH

2. Memory Map

Single-chip mode
0000 0000H Direct
Vo addressing
0000 0400+ B area
110 Refer to “B 1/0 Map”.

0001 0000H i

Access inhibit
0003 FOOOH

F-bus RAM 4 Kbytes
0004 0000+
D-bus RAM 8 Kbytes

0004 2000+
0005 0000H ---------—-

Access inhibit
000C 0000H

256 Kbytes Flash
0010 0000+
0020 0000H ------------

Access inhibit
FFFF FFFFH

(o)
18 FUJITSU
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H /0 MAP

[How to read the table]

MB91490 Series
e

L Read/write attribute, Access unit

(B : byte, H : half word, W : word)

Initial value of register after reset

at address

4n+1.)

register is the MSB of the data.)

Note : Initial values of register bits are represented as follows :

“ 1 ”
uo”
“X”

[T ]

. Initial Value “1”
. Initial Value “0”

: Initial Value “ undefined ”
: No physical register at this location

Register
Address Block
+0 +1 +2 +3
000000 PDRO [R/W] B | PDR1 [R/W] B | PDR2 [R/W] B | PDR3 [R/W] B T-unit
A : XXX | XXXXOXXXX XXXXXXXX XXXXXXXX Port data register

Register name (column 1 of the register is at address 4n, column 2 is

Leftmost register address (For word-length access, column 1 of the

Access to addresses where the data access properties have not been documented is prohibited.

DS07-16912-1E
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DS07-16912-1E
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Register
Address Block
+0 +1 +2 +3
SSRO [R/W, R] ESCRO [R/W]/ SCRO [R/W]/ SMRO [R/W]
IBSRO [R/W, R] IBCRO [R/W, R]
000060+ B,H, W B H. W B H W B,H W
00000011 00000000 00000000 000-0000 Multi-
BGRO1[R/W] BGRO0O0 [R/W] RDRO [RY/ function
000064+ B,H, W B,H, W TDRO [W] H, W serial
00000000 0ooooo000 | - 0 00000000 interface 0
ISMKO [R/W] ISBAO [R/W]
000068+ B, H B, H
01111111 00000000
00006CH (Reserved)
SSR1 [RW, R ESCR1 [R/W)/ SCR1 [R/W]/ SMR1 [R/W]
IBSR1 [R/W, R] IBCR1 [R/W, R]
000070~ B,H, W B H W B H W B,H W
00000011 00000000 00000000 000-0000 Multi-
BGR11 [R/W] BGR10 [R/W] RDR1 [R)/ function
000074+ B,H, W B,H, W TDR1 [W]H, W serial
00000000 0ooooo00 | - 0 00000000 interface 1
ISMK1 [R/W] ISBA1 [R/W]
000078~ B, H B,H
01111111 00000000
00007CH (Reserved)
SSR2 [R/W, R] ESCR2 [R/W]/ SCR2 [R/W]/ SMR2 [R/W]
IBSR2 [R/W, R] IBCR2 [R/W, R]
000080~ B,H, W B H. W B H W B,H W
00000011 00000000 00000000 000-0000 Multi-
BGR21 [R/W] BGR20 [R/W] RDR2 [R)/ function
000084+ B,H, W B,H, W TDR2 [W] H, W serial
00000000 ooooooo00 | - 0 00000000 interface 2
ISMK2 [R/W] ISBA2 [R/W]
000088+ B, H B, H
01111111 00000000
00008CH (Reserved)
(Continued)
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Register
Address Block
+0 +1 +2 +3
000520+
to (Reserved)
00053CH
RCR10 [W] RCRO0O0 [W] UDCR10 [R] UDCRO00 [R]
000540~ B,H, W B,H W B,H, W B,H, W
XXXXXXXX XXXXXXXX 00000000 00000000 Up/down
CCRHO [R/W] CCRLO [R/W, R] CSRO [R/W, R] counter 0
000544+ B, H B, H _ B
00000000 -0001000 00000000
000548+
to (Reserved)
00057CH
000580 BT1TMR[R] B, H, W BT1TMCR [R/W] B, H, W
" 00000000 00000000 -0000000 00000000
BT1STC [R/W] B
000584+ - 00000000 - Base timer 1
BT1PCSR/BT1PRLL [R/W] BT1PDUT/BT1PRLH/BT1DTBF [R/W]
000588+ H, W H, W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00058CH
to (Reserved)
000600+
PCR8 [R/W]
000604+ — B —
-0000000
PCRA [R/W] PCRB [R/W] PCRC [R/W]
000608+ B, H B, H B _
----- 00- 0000---- 00000000
Pull-up
PCRG [R/W] PCRH [R/W] resistor
00060CH — B, H B, H control
--000000 | = - 000 .
register
PCRJ [R/W] PCRL [R/W]
000610~ B — B —
---0000 | | e 000
PCRP [R/W] PCRQ [R/W]
000614+ B, H B, H
--000000 --000000
000618+
to (Reserved)
000FFCH
(Continued)
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Register
Address Block
+0 +1 | +2 +3
WAQ0 [R/W] W
007030w \ XXXX XXXXXXXK XXXXX X~
007034 WDOO [R/W] W
H XXXXXXXX XXXXXNKK XXXXXXXK XXXXXXXX
WAOT [RAW] W
007038 XXXX XXXXXXXX XXXXXX
00703C WDO1 [R/W] W
H XXXXKXXX XXXXXKKK XXXXXXXK XXKXXXXX
WA02 [R/W] W
0070404 |\ XXXX XXXXXXXX XXKKXX
007044 WDO02 [R/W] W
H XXXXHXXX XXXXXXKK XXXXXXXK XXKXXXXX
WAO03 [RIW] W
007048+ XXXX XXXXXXXX XXXXX X
00704C WDO3 [R/W] W
H XXXXXXXX XXXXXNKK XXXXXXXK XXXXXXXX
WAO04 [R/W] W Wild
0070504
------------ XXXX XXXXXXXX XXXKXX register
007054 WDO04 [R/W] W control
. XXX XXXXXXXK XXXXXXXX XXXXXXXX block
WAO05 [R/W] W
oozo%8w | XXXX XXXXXXXX XXKKXX
00705C WDO5 [R/W] W
H XXXXKXXX XXXXXXKK XXXXXXXK XXKXXXXX
WA06 [R/W] W
0o7060e | XXXX XXXXXXXX XXKKXX
007064 WDO06 [R/W] W
H XXXXXXXX XXXXXNKK XXXXXXXK XXXXXXXX
WAO7 [RIW] W
0oz068 | XXXX XXXXXXXX XXXXXX
00706C WDO7 [R/W] W
H XXXXXXXX XXXXXKKK XXXXXXXK XXKXXXXX
WA08 [R/W] W
0oz070w XXXX XXXXXXXX XXKKXX
007074 WDO08 [R/W] W
H XXXXHXXX XXXXXHKK XXXXXXXK XXKXXXXX

(Continued)
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(Continued)
Register
Address Block
+0 +1 | +2 +3
WA09 [RIW] W
007078 XXXX XXXXXXXX XXXXX X~
00707C WDO09 [R/W] W
XXXXXXXX XXXXXNKK XXXXXXXK XXXXXXXX
WA10 [R/W] W
007080w \ XXXX XXXXXXXX XXXKXX
007084 WD10 [R/W] W
XXXXKXXX XXXXXXKK XXXXXXXK XXKXXXXX
WA11 [RIW] W
oozos8W | XXXX XXXXXXXX XXXKXX
00708C WD11 [R/W] W
XXXXHXXX XXXXXKKK XXXXXXXK XXKXXXXX
WA12 [RIW] W Wild
007090 \ XXXX XXXXXXKX XXKXXK-- register
007094 WD12 [R/W] W control
: XXX XXXXXXXK XXXXXXXX XXXXXXXX block
WA13 [R/W] W
007098w XXXX XXXXXXXX XXXKXX
00709C,. WD13 [R/W] W
XXXXKXXX XXXXXNKK XXXXXXXK XXKXXXXX
WA14 [R/W] W
0070AOW |\ XXXX XXXXXXXX XXKKXX
0070Ad. WD14 [R/W] W
XXXXHXXX XXXXXXKK XXXXXXXK XXKXXXXX
WA15 [R/W] W
0070ABw | XXXX XXXXXXXX XXKKXX -
WD15 [R/W] W
0070ACH XXXXXXXX XXXXXNKK XXXXXXXK XXXXXXXX
007080
to — (Reserved)
OFFFFCH

*: The lower 16 bits (DTC15 to DTCO0) of DMACAO to DMACA4 cannot be accessed as bytes.

Notes : e Data is undefined in reserved or (—) area.
¢ Do not execute read modify write (RMW) instruction on registers having a write-only bit.
e The initial values are varied depending on the product series. Please refer to the hardware manual of
MB91490 series for more details.
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(Continued)
Interrupt source TPy umoer Interrupt Offset TBR default
Decimal dggi)::;l level address
OCU2/0CU3 (match) 61 3D ICR45 308+ 000FFFO8+
OCU4/0CU5 (match) 62 3E ICR46 304+ 000FFF04+
Interrupt delay source bit 63 3F ICR47 300+ OOOFFFOOH
System reserved (Used by REALOS) 64 40 — 2FCH 00OFFEFCH
System reserved (Used by REALOS) 65 41 — 2F8+ OOOFFEF8H
System reserved 66 42 — 2F4n O000OFFEF4+
System reserved 67 43 — 2FO0n OO0OFFEFOH
System reserved 68 44 — 2ECH 000OFFEECH
System reserved 69 45 — 2E8H OOOFFEES8H
System reserved 70 46 — 2E4H OOOFFEE4+
System reserved 71 47 — 2E0H OOOFFEEO+
System reserved 72 48 — 2DCH 00OFFEDCH
System reserved 73 49 — 2D8H 000FFEDS8H
System reserved 74 4A — 2D4n 000FFED4H
System reserved 75 4B — 2D0H OO0OFFEDOH
System reserved 76 4C — 2CCH 000FFECCH
System reserved 77 4D — 2C8n OO0OFFECS8H
System reserved 78 4E — 2C4H 000FFEC4H
System reserved 79 4F — 2C0H 000FFECOH
80 50 2BCH 00OFFEBCH
Used by INT instruction to to — to to
255 FF 000+ 000FFCOQ0H

DS07-16912-1E FU]oi)TSU 35
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H PIN STATUS IN EACH CPU STATE

Terms used as the status of pins mean as follows.

* Input enabled
Means that the input function can be used.

Input disabled
Indicates that the input function cannot be used.

Input fixed to “0”
A state of a pin, in which "0" is transmitted to internal circuitry, with the external input shut off by the input gate
adjacent to the pin.

Output Hi-Z
Means to place a pin in a high impedance state by disabling the pin driving transistor from driving.

Preserving the previous state

Means to output the state existing immediately prior to entering this mode.

That is, to output according to an internal resource with an output when it is operating or to preserve an output
when the output is provided, for example, as a port.

Input enabled when external interrupt function selected and enabled

Inputs are allowed only when the pin is configured as an external interrupt request input pin and the external
interrupt request is enabled.

FUﬁTSU DS07-16912-1E
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o List of pin status

During initialization In stop mode
ey »aqg | INITX = “H”*2
. . INITX = *L™* or when Low
Pin name Function or when voltage In sleep mode
Low voltage detection HIZ=0 HIZ =1
detection reset is
reset occurs released
NMIX NMIX Input enabled | Input enabled | Input enabled | Input enabled | Input enabled
P80 to P83 | INTO to INT3 Output Hi-Z/
P84 INT4/PPG4 Input *0" fixed
P85 INT5/PPGS5 Output Hi-Z/ | Output Hi-Z/ Input enabled
Input disabled | Input enabled Input enabled | Input enabled when interrupt
function
P86 INT6/PPG6 selected and
enabled
oAl pao | ADTG1, | OutputHi-z/ | Output Hi-z/ | Fetention ofihe | Retention ofihe I+ o, iz
’ ADTG2 Input disabled | Input enabled . y . y Input “0” fixed
prior state prior state
PB4 to PB7 |AN1-0to AN1-3 Output Hi-Z/ | Output Hi-Z/ R?r:]er?]:;z?a?;he R?r;emngz?a?;}he Output Hi-Z/
PCO to PC7 | AN2-0 to AN2-7 | Input disabled | Input “0” fixed . y . y Input “0” fixed
prior state prior state
PGO, PG3 | SCKO, SCK1
PG1, PG4 SINO, SIN1
PG2, PG5 | SOTO, SOT1 | Qutput Hi-Z/ | Output Hi-z/ Rier;er:g‘;?a‘t’;;e R?r:]emng‘;?a‘t’;;‘e Output Hi-Z/In-
PHO SCK?2 Input disabled | Input enabled prior state prior state put “0” fixed
PH1 SIN2
PH2 SOT2
PJo, PJ2 TINO, TIN1 i i
oo Output Hi-Z/ | Output Hi-Z Rlerfnqg‘;?a‘t’gce R?r:’emng‘;?a‘t’;ce Output Hi-Z/In-
PJ1, PJ3 TOUT1’ Input disabled | Input enabled prior state prior state put “0” fixed
PLO AINO . .
LT B0 0ubu i | Oupur iz |Foenienclne \Reeniencie s ez
Input disabled | Input enabled . . put “0” fixed
PL2 ZINO prior state prior state
PPOto PP3 | ICO to IC3
PP4 CKIo Output Hi-2/ | Output Hiz/ |etention ofihe | Retention ofine | o, 1 . zin.
PP5 DTTIO Input disabled | Input enabled . y . y put “0” fixed
prior state prior state
PQO to PQ5 | RTOO to RTO5

*1 :INITX =“L” : Indicates the pin status with INITX remaining at the “L” level.

*2 1 INITX = “H” : Indicates the pin status existing immediately after INITX transition from “L” to “H” level.
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4. Flash Memory Write/Erase Characteristics

Value

Parameter Condition Unit Remarks
Min Typ Max
Sector erase time Vee=5.0V, o 05 20 s Not including time for internal
(8 Kbytes sectors) Ta= +25°C ’ ' writing before deletion.
_ Vee=5.0V, Not including system-level
Word write time Ta= +25°C o 6 100 S overhead time.
. ; Vee=5.0V, Not including system-level
Chip erase time The 4 25°C — 1.8 29.5 $ | overhead time.
Erase/write cycle — 10000 — — cycle
Flash memory data
hold time - 10 - — | e
(o)
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(2) PLL Oscillation stabilization time (LOCK UP TIME)
(Vcce=2.7V 1055V, Vss=AVSS10=0.0V, Ta= —40°C to +85°C)

Value
Parameter Symbol | Pin Name | Condition - Unit
Min Max
PLL Oscillation stabilization wait time took* o o 600 . s
(LOCK UP TIME) LocK H

* : The length of time to wait for the PLL oscillations to stabilize.

(3) Reset Input Ratings

(Vec=2.7V t0 5.5V, Vss=AVSS10=0.0V, Ta= —40°C to + 85 °C)

(other than the above)

Value
Parameter Symbol | Pin Name | Condition - Unit
Min Max
. . tron + tsTBL +

?:trr)év'vr;e?;r:')me Oscillation time of oscillator + — ns

P tc x 213
INITX input time tinTL INITX — Oscillation time of oscillator + . ns
(at STOP) tcx 10
INITX input time tc x 10 o ns

Notes : e For tc (clock cycle time) , refer to “(1) Clock Timing”.
o For tron and tstae, refer to “ (4) Power on Rise Time /Power-on Stabilization Time Ratings”.

INITX

tINTL

0.2Vcc

(4) Power on Rise Time /Power-on Stabilization Time Ratings
(Vss=AVSS10=0.0V, Ta= —40°C to + 85 °C)

Value
Parameter Symbol |Pin Name | Condition - Unit
Min Max
Power on rise time tron 600 — us
rr— vCC —
power-on stabilization time tsaL 600 — us
tPoN tsTBL
sov(* ——___° < >
0.0V

44
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(6) Free-run Timer Clock, Up/Down Counter, Base Timer, and External Interrupt Input Timing
(Vec=2.7V105.5V, Vss=AVSS10=0.0V, Ta= —40°C to + 85 °C)

. . Value .
Parameter Symbol Pin Name Condition - Unit
Min Max
Free-run timer
input clock pulse width CKIo 4 xtovor o ns
AINO
Vp-down gounter BINO 4 x tover — ns
input pulse wi o ZINO B
Base timer tr
. . TINO, TIN1 4 x teyep — ns
input pulse width
i 4 X tevep — ns
_External mter_rupt INTO to INT6
input pulse width 1.0* — us
* 1 In stop mode
Note : tcver indicates the peripheral clock cycle time.
tTIwH tTIwL
VIHS [ V|Hsj
CKIO
AINO, BINO, ZINO
TINO, TINT
INTO to INT6 - ViLs -+ ViLs
O
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b. Slave Mode

(Voc =2.7 V10 5.5V, Vss = AVSS10 = 0.0 V, Ta= — 40 °C to + 85 °C)

Parameter

Sym-
bol

Pin
name

Condition

Standard Mode

Fast Mode*?

Min

Max

Min

Max

Unit

Remarks

SCL clock
frequency

fscL

“L” width of the
SCL clock

tLow

“H” width of the
SCL clock

tHiGH

Bus free time
between STOP
and START
conditions

tsus

SCL | — SDA
output delay time

toLpaT

Setup time for a

repeated START
condition

SCLT —»SDA!

tsusta

Hold time for a
repeated START
condition

SDAl »SCL{

tHDsTA

Setup time for
STOP condition
SCLT—>SDAT

tsusto

SDA Data input
hold time
(vs. SCL )

tHDDAT

SDA Data input
setup time
(vs.SCL T)

tsupat

SDAn,
SCLn

R=1kQ,
C=50 pF**

0

100

0

400

kHz

4.7

1.3

us

4.0

0.6

us

4.7

us

5 x teyep *1

5 X tcvep *1

4.7

0.6

us

4.0

0.6

us

The first
clock pulse
is generated
after this.

4.0

0.6

us

2 X tcyep ™!

2 X toyep ™1

us

250

100 *2

*1: tever indicates the peripheral clock cycle time.

2

tsubat > 250 ns must then be met.
If a device does not extend the “L” period of the SCL signal, it is necessary to output the next piece of data to
the SDA line 1250 ns (SDA and SCL rising Max time + tsuoar) before the SCL line is released.

50

o)
FUJITSU

: For use at over 100 kHz, set the peripheral clock to at least 6 MHz.

: R and C are pull-up resistance and load capacitance of the SCL and SDA lines.

A Fast-mode 12C-bus device can be used in a Standard-mode 12C-bus system, but the requirement

DS07-16912-1E
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(Continued)
Total error
3FFH
1.5 LSB'
Actual conversion
SFEH T characteristic —»i
3H T prommeeee- E
= {1LSB'(N-1)+0.5LSB}
3 ; N
§ : :
S 004n pree \\\\\
f=) : :
a : 5 VNt
003H —+ R (Measurement value)
. i=—— Actual conversion
0021 - Leeeeaees : characteristic
i |=—— Ideal characteristic
001H — f——t-snnee ’
-+ =—o5LsB
AVSS AVRH2
Analog input
) AVRH2 — AVSS
1 LSB’ (ideal value) = 1054 V]
Unr—{1LSB’x (N-1) +0.5LSP’
Total error of digital output N = v x . ) + )
1LSB
N : A/D converter digital output value
Vnt : Voltage at which digital output changes from (N + 1) 1 to N+.
Vor' (ideal value) = AVSS + 0.5 LSB’ [V]
Vrst’ (ideal value) = AVRH2 — 1.5 LSB’ [V]
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