
MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP ,M37410M4HXXXFP ,M37410M6HXXXFP 

DESCRIPTION 
The M37410E6HFS, M37410E6HXXXFP are single-chip 
microcomputers designed with CMOS silicon gate technol
ogy. M37410E6HXXXFP is housed in a 80-pin shrink plastic 
molded QFP. M37410E6HFS is housed in a 80-pin ceramic 
QFP. The features of M37410E6HXXXFP are similar to 

those of the M37410M4HXXXFP except that this chip has a 
12288 bytes PROM built in. This single-chip microcomputer 
is useful for home electrical appliances and consumer ap
pliance controllers. 
In addition to its simple instruction sets, the PROM, RAM, 
and I/O addresses are placed on the same memory map to 
enable easy programming. Since general purpose PROM 
writers can be used for the built-in PROM, this chip is suit

able for small quantity production runs. 
The M37410E6HFS are the window type. The differences 
between the M37410E6HXXXFP and the M37410E6HFS are 
th~ package outline and the power dissipation ability 

(absolute maximum ratings). 

FEATURES 
• Number of basic instructions ................................... 69 

• Memory size PROM ............................ "'12288 bytes 
RAM .................................... · 2S6 bytes 

• Instruction execution time (minimum instructions) 
at high-speed mode ........................................ · 1,u s 
at low-speed mode .......................................... 4,us 

• Single power supply 
M37410E6HXXXFp .... · ...... · ...... ·· ...... ·· .. · .... 2.S-S.SV 
M37410E6HFS ...... · ...... · ........ · ...... · ........ ··· 4.S-S.SV 

• Power dissipation 
normal operation mode (at8MHz frequency) 

........................................ 30mW (Vcc=SV, Typ.) 

low-speed operation mode (at 32kHz frequency for 
clock function) .... · ................ · .. S4,uW(Vcc=3V, Typ.) 

• RAM retention voltage (stop mode) 
............................................... 2.0V;;;;VRAM ;;;;S.SV 

• Subroutine nesting ............................ ·96 levels (Max.) 
• Interrupt .......... · .................. · .......... 10 types, S vectors 
• 8-bit timer .... · ...... · ...... · .. ·, .. ·· .................... ·· ........ ·· .. ·4 

• 16-bit timer ............ ·1 (Two 8-bit timers make one set) 

• Programmable I/O ports 
(Ports PO, P1, P2, P3, PS) ................................ 40 

• Input port (Port P4) ................................................ ·4 
• Serial I/O (8-bit)· ............ · ................ · ...................... 1 

• A-D converter" ................................ "'8-bit, 8-channel 

• LCD controller/driver (1/2, 1/3 bias, 1/2, 1/3, 1/4 duty) 
segment output .. · .......... · ...... · ...... · .. ··· ............ · .. ·· 24 
common output .... ··· ........ · .............. · .. ·· .. ·· .... · .... ·· .. 4 

• Two clock generating circuits 
(One is for main clock, the other is for clock function) 

• PROM (equivalent to the MSL27128) 
program voltage ...... ·· ...... · .. · .............. · .. · ...... ·· .. · 21V 

PIN CONFIGURATION (TOP VIEW) 
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Outline 8056 (Window) 

APPLICATION 
Audio-visual equipment 
Remote control 
Camera 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

FUNCTIONS OF M37410E6HXXXFP 
Parameters Functions 

Number of basIC instructions 69 

Instruction execution time l.us (minimum instructions, at 8MHz of frequency) 

Clock frequency BMHz 

PROM I 22BBbytes (Note 1) 

Memory size RAM 256bytes 

RAM for display LCD 12bytes 

PO, P1, P2, P3, P5 110 8-bltX5 

P4 Input 4-bltX 1 (Port P4 are In common with SEG) 
Input/Output port 

SEG LCD output 24-bitXl 

COM LCD output 4-bltX1 

Senal 1/0 8-bltXl 

8-blt IImerX4 
Timers 

16-blt tlmerXI (combmatlon of two B-bot tImers) 

Bias 1/2, 1/3 bIas selectable 

LCD controller/driver 
Duty ratio 1/2, 1/3, 1/4 duty selectable 

Common output 4 

Segment output 24( SEG12 ....... SEG23 are In common with port P4 and analog Input pms) 

Subrotme nesting 96(max) 

Interrupt Three external Interrupts, three timer Interrupts (or two timer, one senalllO) 

Clock generating CIrcUIt Two bUilt-in Circuits (ceramic or quartz crystal oscillator) 

Operating temperature range -10-70·C 

Device structure CMOS sIlicon gate 

Package 80-pm plastIc molded QFP 

Note 1 The PROM programming voltage IS 21V (equIvalent to the M5L27128) 

• MITSUBlSHI "'ELECTRIC 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

PIN DESCRIPTION 

Pin Mode Name 
InpuU 

Functions 
Output 

Vee, SIngle-chip Power supply Supply 5V±5% to Vcc and OV to Vss 

Vss IEPROM 

CNVssl Single-chip CNVss Connect to Vss. 

V pp 

EPROM V ... inPut Input Connect to Vpp when programming or verlfmg 

RESET SIngle-chIp Reset input Input To reset, keep thIs Input termInal low for more than 16t's (mIn) under normal Vcc 

conditions If more time Is needed for the crystal oscillator to stabIlIZe, thIS "l" con-

ditIon should be maintaIned for the required tIme 

EPROM . Reset Input Connect to OV . 

X,N Single-chip Clock input Input These are 1/0 pins of Internal clock generatmg Circuit for main clock To control 

IEPROM generating frequency, an external ceramic or a quartz crystal OSCIllator IS connected 

XOUT Clock output Output between the X,N and XoUT p'ns If an external clock IS used, the clock source should 

be connected the X,N pIn and the XOUT pin should be left open 

INT, Single-chip Interrupt Input Input ThiS is the highest order Interrupt Input pin 

EPROM Interrupt Input Input Connect to OV 

POD-P07 Single-chIp 1/0 port PO 1/0 Port PO is an a-bit I/O port WIth directIonal regIsters allOWing each 1/0 bIt to be ind,-

Vidually programmed as mput or output. At reset, thiS port IS set to mput mode The 

output structure IS CMOS output 

EPROM Address Input A,-A, Input PO works as the lower a bIt address input (Ao-A,). 

P1 D-P1 7 SIngle-chIp 1/0 port PI 1/0 Port PI IS an a-bit 1/0 port and has basIcally the same functions as port PO 

The output structure IS N-channel open dram. 

EPROM Address mput As-A,. Input PI ,-Pis works as the higher 6 bit address Inputs (A,-A,.) 

Connect PI,-PI, to Vee 

P2D-P27 SIngle-chip 1/0 port P2 1/0 Port P2 Is an a-bIt 1/0 port and has basically the same functIon as port PO 

Also all bits are for key on wake up Input pIns. 

EPROM Data InpuU 1/0 Port P2 works as an a bIt data bus (0,-0,) 

output 0,-0, 

P3D-P37 Single-chIp 1/0 port P3 1/0 Port P3 IS an a-bit 1/0 port and has basically the same functIons as port PO 

When senal 1/0 IS used, Par, P3a. P3, and P3. work as SRDY, ClK, SOUT, and S'N 

pms, respectIvely Also P3., P3", P3" and P3, work as tImer 4 overflow SIgnal dI-

VIded by 2 output pIn (T), INT, pm, XC'N and XCOUT pIns, respectIvely 

EPROM Input port P3 Input Connect to OV 

SEG12/P4. SIngle-chip Segment output Output SEG12-SEG15 are segment output pms 

I Imput port P4 Iinput Also these work as Input port P4 by 2-bIt unot 

SEG,slP4, , 
EPROM Input port P4 Input Connect to Vee 

P5D-P57 Single-chIp 1/0 port P5 1/0 Port P5 IS an a-bit 1/0 port and has baSIcally the same functIon as PI. PS" PS" PS, 

and PS. are In commo~ WIth INT., tlmer3 mput, tlmer5 Input and A-D tngger Input, 

respectIvely 

EPROM Select mode Input P5" PS" P50 work as CE, OE and PGM, respectively Connect to PS,- P5, to OV, 

and PS3-P5. to Vcc. 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

PIN DESCRIPTION (Continued) 

Pin Mode Name 
Input! 

Output 
Functions 

VL1 ""'-JVL3 Single-chip Voltage Input for LCD Input These are voltage mput pms for LCD Supply voltage as OV:;;;;;VL1 :;;;;;VL2:;;;;;VL.3:;;;;;VCC 

O-VL3V IS supplied to LCD 

EPROM Voltage Input for LCD Input Connect to Vee 

COMo- Single-chip Common output Output These are LCD common output pms. 

COM3 

EPROM Common output Output Connect to Vee 

SEGo- Single-chip Segment output Output These are LCD segment output pins 

SEGl1 

EPROM Segment output Oulput Connect to Vee 

SEG16I1N, Smgle-chlp Segment output I/O SEG16 ..... SEG23 work as analog input pinS IN7'""'INo 

\ lanalog Input SEG16 ..... SEG19 are used by 2-blt Unit and SEG20 ....... SEG23 by 4-blt umt 

SEG,,/INo 
EPROM Analog Input Input Connect to Vee 

AVss Single-chip Analog voltage mput Input GND input pm for the A-O converter 

EPROM Analog \/oltage input Input Connect to Vss 

VREF Single-chip Reference voltage Input Referrence mput pin for A-D converter. 

Input 

EPROM Reference voltage Input Connect to Vce 

Input 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

EPROM MODE Table 1. Pin function in EPROM mode 

The M37410E6HXXXFP, M37410E6HFS feature an EPROM 

mode in addition to its normal modes. When the RESET 
signal level is low (" L"), the chip automatically enters the 
EPROM mode. Table 1 list the correspondence between 
pins and Figure 1, Figure 2 give the pin connections in the 

EPROM mode. When in the EPROM mode, ports PO, P1, 
P2, P50 - P52, and CNVss are used for the PROM 
(equivalent to the M5L27128). When in this mode, the 
built-in PROM can be written to or read from using these 
pins in the same way as with the M5L27128. The oscil'lator 

should be connected to the X'N and XOUT pins, or external 
clock should be connected to the X'N pin. 

~ 
vee 
Vpp 

Vss 
Address input 

Data 1/0 

CE 

OE 

PGM 

M37410E6HXXXFP, 
M37410E6HFS 

Vee 

CNVss/Vpp 

Vss 

Ports PO, P1 0- P1 5 

Port P2 

P52 /CE 

P5,IOE 

P50 /PGM 

Vee 

~-----SEG'9/IN,- I 

-----SEG20/IN3 • ...... 2 

~-----SEG21/IN,- 3 

~-----SEG22/IN, - 4 
o o 

60 - COM, --------; 
59 - COM 1 --------; 

58 ~ COMo --------; 

t------SEGZ3/INo ...... 5 ~6 +- VL2 

@ AVss 55 +- VL3 

'--------- VREF - ! 54 -- P2o/Do-Gi.Q) 
GJ--- Vee 53 - P2,/D, --<Qi) 

,..------P5,/PWM3 - 9 52 - P2,/D, --CO.£) 
t------P56 /PWM2- 10 M37410E6HXXXFP 51 - P2,/D,-Coi) 
t------P5s/PWM1- II 50 - P2,/D,-Giy 

~-+------ P5,/PWMO - 12 49 - P2s/Ds--CD;) 
'--+------- P5,/SIG - 13 4B - P2,/D6 ---<:i1i) 

@-P5,/CNT,/CE - 14 47 - P2,/D,-([iz~ 
@-P5,/CNT,IOE- 15 46 - POo/Ao ~ 
@--P5o/INT,/PGt-,ij- 16 45 - PO,/A, --® 

~------P37/SRDY- 17 44 -P02 /A 2 ---(.0 
t------- P36/CLK- 18 0 43 - Po,/A,-----<A1) 
t-------P35 /SoUT - 19 42......,. P04 /A4 -G0 

P3,/S'N - _20'r.=.11=""","""""""""r;;:nc""""""""""",,,,",,,,,,;:rr;;,,41 - P051 As --CAV 
~n~M~Nv.~m~DD~~.n •• w 

Vss 

M5L27128 

Vee 
Vpp 

Vss 

Ao~A13 

0 0-07 

CE 

OE 

PGM 

o : Same funclions as M5L27128 

Fig.l Pin connection in EPROM mode 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

T 

Vee 

SEG 17/IN6 - I 

SEG18 /INs "'" 2 

SEG'9I1N,j - 3 

SEG,o/lN3 - 4 

SEG"IIN, - 5 

SEG22 /IN, - 6 

SEG'3/1No - 7 
~ __ AVSS 57 - VL3 ----------' 

L-____ VREF _ 9 56 ........ P2o/Do --(Qg) 

~-- Vee 55 ........ P21/0 1 --@ 
,----- P5,/PWM3 - II 54 - P2,ID, --@ 
+---- P56 /PWM2- 12 M37410E6HFS 53 - P23/D 3 --@ 
+----- P5s/P~M1 - 13 52 - P2 4 /D 4 --@ 

+--t----- P54/PWMO - 14 51 - P2s/Ds -----<E§) 
L---f------ P53/SIG - 15 5D - P26/D6 --G§) 

@-P52 /CNT2/CE- 16 49 -P2,/D,--CQI) 
@-P5,/CNT,/OE- 17 48 -POo/Ao--GO) 
@- P50 /lNT3/PGM - 16 47 - PO,/A, --@ 

+----- P37 /SRDy """" 19 46 - P02i A2 --@ 
---- P36/CLK- 20 45 - P03/A3 --@ 
--P3s/SoUT - 21 44 .......... P04/ A4 --@ 

+------ P34/SIN """" ,2 43 - POs/ As --(Ai) 
+------- P33 /T - 23 42 - P061 A6 --@ 

+------ P32/1NT 2 - ~24~nmlilll~NJjillliJlilll~4Jlli!1j6Jfilllilll'ill!Q(4-' - PO,I A, --(0 
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

tI 1 1 1 I I I tIt I I t 
Z I- ,.. ~I- Z I- (f) r-- <0 C') N ,.... 0 0'> 00 

~~~,~~~~[[~~~~~~ 

~rl~ 1I I ~:Hnf ~ @ J@@@@@ 
18 Vee 

~-~------~~~ 

Vss 

o : Same funellons as M5L27128 

Fig.2 Pin connection in EPROM mode 
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MfTSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

PROM READING, WRITING AND ERASING 
Reading 
To read the PROM, set the CE and OE pins to a "L" level, 
and the PGM pin to a "H" level. Input the address of the 
data (Ao~A'3) to be read and the data will be output to the 
1/0 pins Do~ D7. The data liD pins will be floating when 

either the CE or DE pins are in the "H" state. 

Writing 
To write to the PROM, set the CE pin to a "L" level and the 
DE pin to a "H" level. The CPU will enter the program 
mode when Vpp is applied to the Vpp pin. The address to 

be written to is selected with pins Ao~A'3, and the data to 
be written is input to pins Do~D7' Set the PGM pin to a "L" 
level to begin writing. 

Erasing 
Data can only erased on the M37410E6HFS ceramic pack
age, which includes a window. To erase data on this chip, 
use an ultraviolet light source with a 2537 Angstrom wave 
length The minimum radiation power necessary for erasing 

is 15W·s/cm2• 

Functional diferences from M37410M3HXXXFP or 

M37410M4HXXXFP, M37410M6HXXXFP 
(excluding characteristic differences). 

~ 
M37410M3HXXXFP 

M37410M4HXXXFP 
M37410E6HXXXFP 

M37410M6HXXXFP 
M37410E6HFS 

Port PO pull-up resislor Option Not provided 

Port PI pull-up resistor Option Not proVided 

Port P2 pull-up resistor Option Not provided 

Port P3 pull-up resistor Option Not proVided 

Port P4 pull-up resistor Option Not provided 

Port P5 pull-up resistor Option Not provjded 

Port P2 key on wake up Option Provided (all bits) 

NOTES ON HANDUNG 
(1) Sunlight and fluorescent light contain wave lengths 

capable of erasing data. For ceramic package types, 
cover the transparent window with a seal (provided) 
when this chip is in use. However, this seal must not 

contact the lead pins. 

Table 2. 1/0 signal in each mode 

~n 
Mode 

CE(14) OE(15) 

Read-out V'L V'L 
Programming V'L V ,H 

Programming verify V'L V'L 
Program disable V,H X 

Note 1: V'L and V,H indicate a "L" and "H" input voltage, respectively. 
2 : An X indicates either V1L or V1H 

(2) Before erasing, the glass should be cleaned and stains 
such as finger prints should be removed thoroughly. If 

these stains are not removed, complete erasure of the 

data could be prevented. 
(3) Since a high voltage (21V) IS used to write data, care 

should be taken when turning on the PROM writer's 

power. 
(4) Note that ports P30 and P31 of M37410E6HXXXFP or 

M37410E6HFS can not use as I/O ports when the ex
ternal A-D start enable bit is set to "1" (enabled). This 
is because that bit 5 of the serial I/O mode register of 
M37410M3HXXXFP or M37410M4HXXXFP, M37410M6H 
XXXFP acts differently from that of M37410E6HXXXFP or 

M37410E6HFS, as compared in the table. 
Bit 5 of serial liD mode register when external A-D 

start enable bit is "1". ---- Bit 5 of senal liD mode register 

M37410M3HXXXFP 

M37410M4HXXXFP Not affected 

M37410M6HXXXFP 

M37410E6HXXXFP 
Automatically set to "1", and IS fixed to "1" 

while external A-O start enable bit 
M37410E6HFS 

remams "1" 

(5) For the programmable microcomputer (shipped in 
blank or OTP type) , Mitsubishi does not perform 
PROM write test and screening in the assembly pro
cess and following processes. To improve reliability af
ter write, performing write and test according to the 

flow below before use is recommended. 

Writing with PROM writer 

Screening (Note) (Leave at 150'C for 40 hours) 

Verify test with PROM writer 

Note : Since the screening temperature is higher than 
storage temperature, never expose to 150'C ex

ceeding 100 hours. 

PGM(16) 
Data 1/0 

Vpp(26) VcceS) 
(47-54) 

V ,H Vee Vee Output 

Pulse( V,H-V,L) V pp Vee Input 

V ,H V pp Vee Output 

X V pp Vee Floating 

3-430 • MITSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

M'37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions Ratings 

Vee Supply voltage -0.3-7 

V, LCD supply VLI-VL3 VL1<VL2<VL3 -0. 3-Vee+0. 3 

V, Input voltage POo-PO" P2o-P2,. P3o, P3,. P4o-P43. 
-0. 3-Vee+0. 3 

INa-IN7. VREF, X!N 

V, Input voltage CNVss, (Note t) -0.3-7 

V, Input voltage INT" RESET, Pto-Pt,. P3,-P3" P50-P5, -0.3-10 

Va Output voltage POo-PO" P2o-P2" P30, P3,. 
-0. 3-Vee+0. 3 

COMo-COM3, SEGo-SEG23, XOUT 

Va Output voltage Pto-Pt" P3,-P3" P50-P5, -0.3-10 

Pd Power diSSipation Ta = 25'C 300 

Topr Operating temperature -10-70 

Tstg Storage temperature -40-125 

Note 1 In PROM programming mode, CNVss is 21. OV 

RECOMMENDED OPERATING CONDITIONS (Vcc= 5 V± 5 %, Ta=-10-70'C. unless otherwise noted) 

Limits 
Symbol Parameter Conditions 

Min Typ Max 

t(X,N )=8MHz High-speed mode 4.5 5.5 

Vee Supply voltage (Note 1) t(X ,N )=8MHz Normal mode or 2.5 
5.5 

f(X,N)=2MHz High-speed mode (Note 2) (Note 3) 

Vss Supply voltage 0 

V ,H 
"H" Input voltage POo-PO" P3o, P3" P4o-P43. 

0. 7Vee Vee 
X'N, CNVss (Note 4) 

V,H "H" Input voltage P2o-P2, O. BVee Vee 

V ,H "H" Input voltage Pto-Pt" P5,-P57 , S,N 0.7Vee 10 

V ,H 
"H" Input voltage P50, INT" INT,. INT3, P3,-P3" 

O.BVee 10 
CNT" CNT" SIG, CLK 

V ,H "H" Input voltage RESET, XCIN O.B5Vcc 10 

V'L 
"L" Input voltage POo-PO" Pto-Pt" P3o, P3" 0 0. 25Vee 

P4o-P43, P5,-P5" S,N 

V'L 
"L" mput voltage P2o"""P27, P3:r-'P37, P50, INT1, INT2, 

0 0. 2Vee 
INT3, CNT" CNT" SIG, CLK 

V'L "L" Input voltage RESET, X1N• XCIN 0 0. 15Vee 

10H "H" output current POo-PO,. P2o-P2" XOUT (Note 5) -1 

"L" output current POo-PO" P2o-P2" P30-P37 , 

10L P50-P5" XOUT, PWMO-PWM3, T, 1 
-

SOUT, eLK. SRDY, SIG (Note 6) 

10L "L" output current Pto-Pt, (Note 2)(Note?) 
Vcc=3V 10 

Vcc=5V 20 

f(X,N ) Clock oscillatmg frequency 0.2 8.2 

f(XeIN ) Clock oscillatmg frequency for clock function 30 50 

Note When only maintaining the RAM data, minimum value of Vce IS 2V, 
2 We say the high-speed mode, when the system clock is chosen X1N/4, and the normal mode, when the system clock IS chosen XtN /16 
3 In case M374tOE6HFS, 4.5V 
4 When P3 IS XCIN mode, the Ifmlts of V,H of P3, IS O.85Vec~V'H~Vce, 0~V'L~O.15Vec 
5 Total of 10H( peak) of ports PO, P2 and XOUT IS less than 35mA 
6 Total of loll peak) of ports PO, P2, P3 and P5 IS less than 32mA 
7 T atal of lOll peak) of Pt IS less than BOmA 

Total of 10Llavg ) of Pt is less than 40mA 

Unit 

V 

V 

V 

V 

V 

V 

V 

mW 

"c 
"C 

Unit 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

MHz 

kHz 
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MITSUBISHI MICROCOMPUTERS 

M3,7410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP ,M37410M4HXXXFP ,M37410M6HXXXFP 

ELECTRICAL CHARACTERISTICS (Ta=-10-70'C, Vss=ov, unless otherwise noted) 

limits 
Symbol Parameter Test conditions Unit 

Min Typ. Max. 

VOH "H" output voltage POe-PO" P20-P2, Vcc-5V, 10H- -0. 5mA 4 V 

V OH "H" output voltage XOUT Vcc-5V, 10H--0. 3mA 4 V 

"l" output voltage POo-PO" P20-P2" P30-P3" 
-

VOL P50-P5" T, SOUT, ClK, SROY, Vcc=5V,loL=lmA 1 V 
SIG, PWMO-PWM3 

VOL "l" output voltage PI 0-Ph Vcc=5V, 10L =20mA 2 V 

VOL "Lit output voltage XOUT Vcc=5V, 10L =0. 3mA 1 V 

VT+-Vr -
Hysteresis INT" INT" INT" ClK, CNT" 

Vcc=5V 0.7 V 
CNT" SIG, S,N, P20-P2,. XCIN 

Vr+-Vr - Hysteresis RESET Vcc-5V 2 V 

VT+-Vr - Hysteresis X,N Vcc-5V 0.5 V 

"l" input current POo-PO" Plo-PI" P20-P2" 
Vcc=5V 

I'L P30-P3".P40-P4" P50-P5, (Note 1 ), -5 /.LA 
INo-IN" INT,. RESET, X,N 

V,=OV 

"H" mput current POo-PO" P20-P2" P30, P3" 
Vcc=5V 

I'H P40-P4" INo-IN" 
V,=5V 

5 /.LA 
X1N, XCtN. CNVss 

"H" input current Plo-PI" P30-P3" P50-P5" 

I'H INT" INT" INT" CNT" CNT" V,=10V 10 /.LA 
SIG, RESET, S,N, ClK 

ReoM Output Impedance COMo-COM, 
VL1=Vcc/3 

Vcc=5V 200 0 VL2=2VL1 
VL3=VCC 

Rs Output impedance SEGo-SEG" Other COM, SEG Vcc=5V 2 kO 
pins are opened 

f(X,N)=BMHz High-speed mode Vcc=5V 6 12 rnA 
at operation 

f(XCIN)=32kHz, Vcc=5V 30 60 
Icc Supply current 

at walt state f(XCIN)=32kHz, Vcc=5V 15 30 /.LA 

at stop state Vcc=5V,all clock stop Ta=25'C 0.1 1.0 

VRAM RAM retention voltage 2 5.5 V 

Note 1 Also the same as when each pm is used as INTz, INT" CNT" CNT" SIG, S'N and X,N , respectively. 
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MITSUBISHI MICROCOMPUTERS 

M37410E6HXXXFP 
M37410E6HFS 

PROM VERSION of M37410M3HXXXFP,M37410M4HXXXFP,M37410M6HXXXFP 

A.D CONVERTER CHARACTERISTICS (Vcc=5V, Vss=AVss= a v, Ta=25"C, f(X,N)= 8 MHz, unless otherwise noted) 

Limits 
Symbol Parameter Test conditions !:Jnlt 

Min. Typ. Max 

-- Resolution 8 bits 

-- Non~ltneanty error 
Vcc-VREF=5.12V +2 

VCC=VREF=3.072V ±2 
LSB 

-- Differential non-lineallty 
Vcc=VREF=5.12V ±O_9 

VCC=VREF=3.072V +0.9 
LSB 

VOT Zero transition error 
VCC=VREF=5. 12V 2 

VCC=VREF=3.072V 2 
LSB 

VFST Full-scale transition error 
VCC=VREF=5. 12V 6 

VCC=VREF=3.072V 10 
LSB 

Te Conversion time 
Vcc=2. 5-5. 5V High-speed mode 2OO/1(X,N) 

Vcc=2. 5-5. 5V Normal mode 8IlIl/f(X,N) 
/-tS 

IREF Reference Input current 
VREF=5V 1.0 2.5 

VREF=3V 0.5 1.5 
rnA 

liN Analog port Input current V'N=O-VCC 1 10 /-tA 

V ,N Analog onput voltage Vcc=2. 5-5. 5V AVss Vee V 

VREF Reference Input voltage 2.5 Vee V 
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