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3,&�Dhgljhee_ju1

G_kdhevdh�e_l� �gZaZ^��\� �fbj_�h^ghdjbklZevguo� �fbdjhijhp_kkhjh\�ihy\b-
ehkv�gh\h_� �k_f_ckl\h� �kha^Zggh_� �Zf_jbdZgkdhc� �nbjfhc�0LFURFKLj��Gh\bqhd

hq_gv�m^Zqgh�\ibkZeky� �\�iZebljm� �\uimkdZ_fuo�fbdjhdhgljhee_jh\� �b��g_\ab-
jZy��gZ�ljZ^bpbhggh�`_kldmx�dhgdmj_gpbx��kh�klhjhgu�ijbagZgguo��Z\lhjbl_-
lh\��[mjgh�ijh]j_kkbjm_l����H[��wlhf��k\b^_l_evkl\m_l��b��ihklhyggh_��ihy\e_gb_

gh\uo� ij_^klZ\bl_e_c� k_f_ckl\Z� 3,&�� b� ihklhygguc� jhkl� h[t_fh\� ijh^Z`� gZ

fbjh\uo�jugdZo��<�h[eZklb�fbdjhdhgljhee_jh\�l�g��´gb`g_]h�mjh\gy´��fbdjh-
dhgljhee_ju�k_f_ckl\Z��3,&��mki_rgh��dhgdmjbjmxl��k��ba\_klgufb�h[jZapZfb

nbjf�Bgl_e�b�FhlhjheZ���Kbf_gk��b��Nbebik����Qlh��^_eZ_l��3,&�klhev�ijb\e_dZ-
l_evguf�^ey�fZkkh\uo���ba^_ebc"�����IjZdlbq_kdb���b^_Zevgh_���khq_lZgb_����\u-
khqZcr_]h� [ukljh^_ckl\by�� � gbadh]h� � wg_j]hihlj_[e_gby�� � \ukhdhc� � kl_i_gb

bgl_]jZpbb� iZfylb� b� i_jbn_jbcguo� mkljhckl\� \� fZehf� � dhjimk_� b� ijb� \k_f

wlhf����gbadhc�p_gu�

Fbdjhdhgljhee_ju� 3,&� �� �wlh�q_fibhgu�ijhba\h^bl_evghklb� �kj_^b�h^ghdjb-
klZevguo�fbdjh�W<F�rbjhdh]h��ijbf_g_gby��Wlh�^hklb]gmlh��\�hkgh\ghf�ba�aZ

bo�5,6&��UHGXFHG�LQVWUXFWLRQ�VHW��compXWHU���Zjobl_dlmju����HgZ�ij_^iheZ]Z_l��qlh
\k_��bgkljmdpbb���bf_xl�h^bgZdh\mx��^ebgm�������[bl���b�\u[bjZxlky� �aZ�h^bg

fZrbgguc���pbde��Wlh��rbjhdbc�b��\_kvfZ�lsZl_evgh��ih^h[jZgguc�gZ[hj��ki_-
pbZevgh� ij_^gZagZq_gguc� � ^ey� aZ^Zq� � mijZ\e_gby�� \\h^Z�\u\h^Z� � kb]gZeh\�

A^_kv�g_l�keh`guo�Zjbnf_lbq_kdbo�^_ckl\bc�lbiZ�mfgh`_gby��bo�<Zf��ijb^_l-
ky�ijh]jZffbjh\Zlv� � �kZfhklhyl_evgh� � �beb� � �ihaZbfkl\h\Zlv� � �ba� �[b[ebhl_db

ih^ijh]jZff�

5,6&��Zjobl_dlmjZ��^Z_l��ijhba\h^bl_evghklv��ihjy^dZ�����feg����hi��k���b�hk-
lZ\ey_l� �ih� �kdhjhklb� � �^Ze_dh� �ihaZ^b� �ij_`gbo� � �nZ\hjblh\�� � � �Ijb\_^_f�\u-
^_j`db���ba��kjZ\gbl_evgh]h��ZgZebaZ����ijh\_^_ggh]h��nbjfhc��0LFURchij��dhlh-
juc��beexkljbjm_l���kdhjhklgu_��ij_bfms_kl\Z��� �3,&���dhgljhee_jh\� � �b�dhf-
iZdlghklv� � bo� � ijh]jZffgh]h� � dh^Z�� � KjZ\gb\Zebkv� � mqZkldb� nmgdpbhgZevgh

h^bgZdh\uo� ijh]jZff� ^ey� jZaguo� � h^ghdjbklZevguo� W<F�� Bkihevah\Zebkv

lZdb_

lbibqgu_� �l_klu�� ��� �miZdh\Zggh_� �%&'��ij_h[jZah\Zgb_��³hsmiu\Zgb_´�[blZ�k

\_l\e_gb_f�ih�g_fm�� �pbde�ih�kq_lqbdm�� �ih[blguc�k^\b]�[ZclZ�� �ijh]jZffgZy

\u^_j`dZ�\j_f_gb�

 KjZ\gb\Zeky�3,&��&�[�#���0+]�b�
• Motorola MC68HC04 @ 11mhz,
• Motorola MC68HC05 @ 4.2MHz,
• Intel 8048 @ 11mhz,
• Zilog Z86Cxx  @ 12MHz,
• National COP800 @20mhz.

J_amevlZlu� �kjZ\gbl_evgh]h� �ZgZebaZ� �h^ghdjbklZevguo� � �fbdjh� �W<F� �b� 3,&

dhgljhee_jZ�ijb\_^_gu�gb`_�

PIC16Cx COP800 MC86HC04 MC68HC05 Z86Cxx 8048
Hlghkbl_evguc

jZaf_j�dh^h\

1.00 1.29 1.82 2.24 1.51 1.58

                                                
1��&��R��Dh[Zob^a_���:��Ijhohj_gdh��nbjfZ�³Nblhg´��Fhkd\Z�



4

Kdhjhklv�\u-
iheg_gby

1.00 0.11 0.02 0.14 0.21 0.11

<gmlj_ggyy��ijh]jZffgZy��iZfylv���dhgljhee_jh\��aZihegy_lky��kZfbf���ihev-
ah\Zl_e_f��b��[u\Z_l��^\mo��bkiheg_gbc����h^ghdjZlgh�ijh]jZffbjm_fh_�IAM�b

fgh]hdjZlgh_�k�mevljZnbhe_lh\uf��klbjZgb_f��ihfbfh�wlh]h��_klv�dhgljhee_ju

k� we_dljbq_kdb� � i_j_ijh]jZffbjm_fuf� IAM�� � Hq_gv� \Z`guc� � ^ey� fgh]bo

rljbo���wlh�gZebqb_�[blZ�k_dj_lghklb�

H[t_f�IAM�aZ\bkbl�hl�fZjdb�3,&� �dhgljhee_jZ��hl� ���
��� �[bl�^ey� �kZfuo

ijhkluo� �ijbeh`_gbc�b� �^h��D
��� �[bl�^ey� �[he__�keh`guo��<kljh_ggh_�HAM

^Zgguo��k���fb�[blghc�hj]ZgbaZpb_c��\Zjvbjm_lky�ih�h[t_fm�hl����^h�����[Zcl�

dZd�\ZjbZgl���
��((5$0�

3,&�dhgljhee_j��fh`_l�³aZ\h^blvky´��dZd�hl��d\ZjpZ����lZd�b��hl�h[uqghc�5&

p_ihqdb���Ijb��wlhf�\i_qZley_l�^bZiZahg��lZdlh\hc�qZklhlu�ijhp_kkhjZ����hl���

d=p��^h������F=p����<g_rgbo��5&��p_i_c�^ey�nhjfbjh\Zgby�kb]gZeZ�k[jhkZ�\h-
h[s_� � g_� lj_[m_lky�� �Fbdjhijhp_kkhj� _]h� \ujZ[Zlu\Z_l� kZf� � � Z\lhfZlbq_kdb

ijb�\dexq_gbb�iblZgby��beb�ijb�ih^Zq_��\g_rg_]h�kb]gZeZ�0&/5����GZijy`_-
gb_�iblZgby��fh`_l��baf_gylvky��\��ij_^_eZo���hl��iexk������^h������<hevl��Wlh

^_eZ_l�_]h�g_aZf_gbfuf�^ey��ihjlZlb\guo�ijbeh`_gbc�k�iblZgb_f��hl�[ZlZj_c�

Lhd�ihlj_[e_gby��aZ\bkbl�hl��\u[jZgghc�qZklhlu��]_g_jZpbb����LZd��gZijbf_j�

ijb�gZbf_gvr_c�qZklhl_��\����d=p��hg�hq_gv�fZe��b�khklZ\ey_l�\k_]h�����fd:�����

>Ze__��lhd�\hajZklZ_l�^h���f:� �k�jhklhf�qZklhlu�^h���F=p�b� �\�ij_^_e_�fh`_l

klZlv������f:�gZ��qZklhl_����F=p���>ey�fbgbfbaZpbb�wg_j]hihlj_[e_gby�ijbf_-
gyxl���bfimevkgmx���jZ[hlm���3,&��dhgljhee_jZ���l�_���hg��gZoh^blky�\�³kiyqd_´�k

iheguf�khojZg_gb_f��kh^_j`bfh]h�iZfylb���ihdZ�\g_rg__��kh[ulb_�g_� �ihlj_-
[m_lky��dZdh]h�lh��_]h��^_ckl\by.��Djhf_�\g_rg_]h�kb]gZeZ�0&/5��^jm]bf�kh[u-
lb_f��dhlhjh_�fh`_l�³ijh[m`^Zlv´�dhgljhee_j�y\ey_lky�kb]gZe��hl�\kljh_ggh]h

ijh]jZffbjm_fh]h� klhjh`_\h]h� � lZcf_jZ� �ZDWFK� GRJ��� � dhlhjuc� g_� iha\hebl

ijhp_kkhjm�³aZkgmlv´�gZ\k_]^Z����Ebgbc�\\h^Z�\u\h^Z�hl����^h������\��aZ\bkbfh-
klb��hl��dhjimkZ���<k_��ebgbb��^\mgZijZ\e_ggu_��k��ijhba\hevguf�ijh]jZffbjh-
\Zgb_f��bo��gZ��\\h^�\u\h^���G_dhlhju_��fh^_eb��bf_xl��lZd`_��b�\kljh_gguc���

fb�[blh\uc� � �:PI� k� kbkl_fhc� � ij_ju\Zgbc�� \ujZ[Zlu\Z_fuo� � wlbf�:PI� � b

dhfiZjZlhjZfb� �dh^h\� �gZ� � �ebgbyo� �\\h^Z�\u\h^Z��G_kfhljy�gZ�D�FHI�l_ogh-
eh]bx���ebgbb��\u\h^Z��^hklZlhqgh��fhsgu���b��\��khklhygbb���gZijyfmx�mijZ\-
eylv���k_]f_glZfb�k\_lh^bh^gh]h��bg^bdZlhjZ����<l_dZxsbc�b�\ul_dZxsbc�lhd

^h���� �f:�gZ�\k_o� �ebgbyo� �h^gh\j_f_ggh�b�^h� ���f:�lhevdh� �gZ� � �h^ghc��WlZ

hkh[_gghklv� � ebgbc� � \u\h^Z� � iha\hey_l� j_Zebah\Zlv� m^b\bl_evgh� ijhklh_� kh-
ijy`_gb_�kh�ko_fZfb��ihevah\Zl_ey�

Microchij� �ij_^hklZ\ey_l� �ihevah\Zl_ex� �rbjhdmx� �]Zffm� �3,&� �dhgljhee_-
jh\��hlebqZxsboky�^jm]�hl��^jm]Z�dhebq_kl\_ggufb�oZjZdl_jbklbdZfb�� �\kljh-
_ggufb�ZiiZjZlgufb�nmgdpbyfb� � �b� �khhl\_lkl\_ggh� �p_ghc��Rbjhdbc�\u[hj

iha\hey_l�^hklbqv�ihqlb��b^_Zevgh]h�khhlghr_gby��f_`^m�wnn_dlhf��hl�ijbf_-
g_gby��lh]h�beb��bgh]h� �PICa� �b� �aZljZlZfb�� �JZkkfZljb\Z_fu_� �ba^_eby�fbdjh-
dhgljhee_ju�k_f_ckl\Z�\uimkdZxlky� �\�jZaebqghf� �bkiheg_gbb��dhjimkZ� �',3�

62,&�� � 6623�� 34)3�� 3/66�� ^bZiZahg� jZ[hqbo� l_fi_jZlmj� ���� K� ����� K�



BlZd��\djZlp_����QLH�L:DH?�3,&�"
PIC16CXX���wlh���jZajy^gu_�fbdjhdhgljhee_ju�k�5,6&���Zjobl_dlmjhc��ijh-

ba\h^bfu_� nbjfhc� 0LFURFKLj� 7HFKQRORJ\�� Wlh� k_f_ckl\h� fbdjhdhgljhee_jh\

hlebqZ_lky�gbadhc�p_ghc��gbadbf� wg_j]hihlj_[e_gb_f�b� \ukhdhc� � kdhjhklvx�

Fbdjhdhgljhee_ju�bf_xl�\kljh_ggh_�WIIAM�ijh]jZffu��HAM�^Zgguo�b�\u-
imkdZxlky�\���������b����\u\h^guo�dhjimkZo�

PIC OTP� �� wlh� h^ghdjZlgh� ijh]jZffbjm_fu_� ihevah\Zl_e_f� dhgljhee_ju�
ij_^gZagZq_ggu_� ^ey� iheghklvx� hll_klbjh\Zgguo� b� aZdhgq_gguo� ba^_ebc�� \

dhlhjuo�g_�[m^_l�ijhbkoh^blv�^Zevg_crbo�baf_g_gbc�dh^Z�

>ey�hleZ^db�ijh]jZff�b�fZd_lbjh\Zgby�\uimkdZ_lky�\ZjbZgl�dhgljhee_jh\�k

mevljZnbhe_lh\uf� klbjZgb_f�� Wlb� dhgljhee_ju� ^himkdZxl� [hevrh_� qbkeh

pbdeh\�aZibkb�klbjZgby�b�bf_xl�hq_gv�fZeh_�\j_fy�klbjZgby���h[uqgh������fb-
gmlu�� H^gZdh� p_gZ� lZdbo� dhgljhee_jh\� kms_kl\_ggh� \ur_�� q_f� h^ghdjZlgh

ijh]jZffbjm_fuo�� ihwlhfm� bo� g_\u]h^gh� mklZgZ\eb\Zlv� \� k_jbcgmx� ijh^md-
pbx��Djhf_�lh]h��hgb�bf_xl�fZeh_������f_kypZ��\j_fy�ojZg_gby�bgnhjfZpbb�

>ey�ba^_ebc��ijh]jZffZ�dhlhjuo�fh`_l�f_gylvky��eb[h�kh^_j`bl�dZdb_�eb[h

i_j_f_ggu_�qZklb��lZ[ebpu��iZjZf_lju�dZeb[jh\db��dexqb�b�l�^���\uimkdZ_lky

we_dljbq_kdb� klbjZ_fuc� b� i_j_ijh]jZffbjm_fuc� dhgljhee_j� 3,&��&���� Hg

lZd`_�kh^_j`bl�we_dljbq_kdb�i_j_ijh]jZffbjm_fh_�IAM�^Zgguo�

K_f_ckl\h�3,&��&;;
Fu�gZqg_f�^_lZevgh_�hibkZgb_�fbdjhko_f�k_f_ckl\Z�3,&�k�l_o�hkh[_gghkl_c

b�ij_bfms_kl\��dhlhju_�\u^_eyxl� wlb�fbdjhdhgljhee_ju�kj_^b�^jm]bo�� �>ey

ijbf_g_gbc��k\yaZgguo�k�aZsblhc�bgnhjfZpbb��dZ`^uc�3,&�bf__l�[bl�k_dj_l-
ghklb�� dhlhjuc� fh`_l� [ulv� aZijh]jZffbjh\Zg� ^ey� aZij_s_gby� kqblu\Zgby

ijh]jZffgh]h�dh^Z�b�IAM�^Zgguo��Ijb�ijh]jZffbjh\Zgbb�kgZqZeZ�aZibku\Z_l-
ky�ijh]jZffguc�dh^��ijh\_jy_lky�gZ�ijZ\bevghklv�aZibkb��Z�aZl_f�mklZgZ\eb\Z-
_lky�[bl�k_dj_lghklb��?keb�ihiulZlvky�ijhqblZlv�fbdjhko_fm�k�mklZgh\e_gguf

[blhf�k_dj_lghklb��lh�^ey�3,&��&�;�klZjrb_���jZajy^h\�dh^Z�[m^ml�kqblu\Zlv-
ky�dZd����Z�feZ^rb_���jZajy^Z�[m^ml�ij_^klZ\eylv�kh[hc�kdj_f[ebjh\Zggu_���

jZajy^h\�dhfZg^u��>ey�3,&��&���ZgZeh]bqgh���klZjrbo�jZajy^h\�[m^ml�kqblu-
\Zlvky�gmeyfb��Z���feZ^rbo�jZajy^h\�[m^ml�ij_^klZ\eylv�kdj_f[ebjh\Zggu_���

jZajy^h\�dhfZg^u��We_dljbq_kdb�i_j_ijh]jZffbjm_fh_�IAM�^Zgguo�3,&��&��

ijb�mklZgh\d_�[blZ�aZsblu�g_�fh`_l�[ulv�kqblZgh�

Fbdjhdhgljhee_ju� k_f_ckl\Z� 3,&� bf_xl� hq_gv� wnn_dlb\gmx� kbkl_fm� � dh-
fZg^��khklhysmx�\k_]h�ba����bgkljmdpbc��<k_�bgkljmdpbb�\uihegyxlky�aZ�h^bg

pbde�� aZ�bkdexq_gb_f�mkeh\guo�i_j_oh^h\�b� dhfZg^��baf_gyxsbo�ijh]jZff-
guc�kq_lqbd�� �dhlhju_�\uihegyxlky�aZ���pbdeZ��H^bg�pbde�\uiheg_gby�bgkl-
jmdpbb�khklhbl��ba���i_jbh^h\�lZdlh\hc�qZklhlu���LZdbf��h[jZahf���ijb��qZklhl_

���F=p���\j_fy�\uiheg_gby�bgkljmdpbb�khklZ\ey_l���fdk_d��DZ`^Zy�bgkljmdpby

khklhbl��ba�����[bl���^_eysboky��gZ��dh^��hi_jZpbb��b��hi_jZg^���\hafh`gZ���fZ-
gbimeypby���k�j_]bkljZfb��yq_cdZfb�iZfylb�b�g_ihkj_^kl\_ggufb��^Zggufb��
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<ukhdZy�kdhjhklv�\uiheg_gby�dhfZg^�\�3,&�^hklb]Z_lky�aZ�kq_l�bkihevah\Z-
gby��^\morbgghc��=Zj\Zj^kdhc�Zjobl_dlmju�\f_klh�ljZ^bpbhgghc�h^ghrbgghc

Nhg�H_cfZgh\kdhc�� =Zj\Zj^kdZy� Z� Zjobl_dlmjZ� hkgh\u\Z_lky� gZ� gZ[hj_

j_]bkljh\�k�jZa^_e_ggufb�rbgZfb�b�Z^j_kguf�ijhkljZgkl\hf�^ey�dhfZg^�b�^ey

^Zgguo�� +Z[hj j_]bkljh\� hagZqZ_l�� qlh� \k_� ijh]jZffgu_� h[t_dlu�� lZdb_� dZd
ihjlu� \\h^Z�\u\h^Z�� yq_cdb�iZfylb�b� lZcf_j��ij_^klZ\eyxl� kh[hc�nbabq_kdb

j_Zebah\Zggu_�ZiiZjZlgu_�j_]bklju�

IZfylv� ^Zgguo� �HAM�� ^ey� 3,&��&;;� bf__l� jZajy^ghklv� �� [bl�� iZfylv

ijh]jZff� �IIAM�� bf__l� jZajy^ghklv� ��� [bl� ^ey� 3,&��&�;� � b� ��� [bl� ^ey

3,&��&;;��Bkihevah\Zgb_�=Zj\Zj^kdhc� Zjobl_dlmju�iha\hey_l�^hklbqv�\ukh-
dhc�kdhjhklb�\uiheg_gby�[blh\uo��[Zclh\uo�b�j_]bkljh\uo�hi_jZpbc��Djhf_

lh]h��=Zj\Zj^kdZy�Zjobl_dlmjZ�^himkdZ_l�dhg\_c_jgh_�\uiheg_gb_�bgkljmdpbc�

dh]^Z� h^gh\j_f_ggh� \uihegy_lky� l_dmsZy� bgkljmdpby� b� kqblu\Z_lky� ke_^mx-
sZy�� <� ljZ^bpbhgghc� `_�Nhg�H_cfZgh\kdhc� Zjobl_dlmj_� dhfZg^u� b� ^Zggu_
i_j_^Zxlky�q_j_a�h^gm�jZa^_ey_fmx�beb�fmevlbie_dkbjm_fmx�rbgm��l_f�kZfuf

h]jZgbqb\Zy�\hafh`ghklb�dhg\_c_jbaZpbb�



7

HibkZgb_�dhgljhee_jZ��3,&��&��
3,&��&��� hlghkblky� d� k_f_ckl\m� DFHI� fbdjhdhgljhee_jh\�� HlebqZ_lky

l_f� qlh�bf__l�\gmlj_gg__��.�[����[bl�((3520�^ey�ijh]jZff�����[blh\u_��^Zg-
gu_��b���[Zcl�((3520�iZfylb��^Zgguo���Ijb��wlhf��hlebqZxlky��gbadhc��klhb-
fhklvx��b��\ukhdhc�ijhba\h^bl_evghklvx��Ihevah\Zl_eb���dhlhju_��agZdhfu��k

k_f_ckl\hf�3,&��&�;�fh]ml�ihkfhlj_lv�ih^jh[guc�kibkhd�hlebqbc�gh\h]h��hl

ijhba\h^bfuo� jZg__� dhgljhee_jh\��<k_� dhfZg^u� khklhyl� ba� h^gh]h� keh\Z� ���

[bl�rbjbghc���b�bkihegyxlky�aZ�h^bg�pbde�������gk��ijb������F=p����djhf_��dh-
fZg^��i_j_oh^Z��dhlhju_�\uihegyxlky�aZ�^\Z��pbdeZ��������gk����3,&��&����bf__l

ij_ju\Zgb_��kjZ[Zlu\Zxs__�hl�q_luj_o�bklhqgbdh\�� �b� �\hkvfbmjh\g_\uc� �Zi-
iZjZlguc��kl_d��I_jbn_jby���\dexqZ_l���\���k_[y�����[blguc���lZcf_j�kq_lqbd���k

��[blguf� ijh]jZffbjm_fuf� ij_^\Zjbl_evguf� ^_ebl_e_f� �nZdlbq_kdb� ��� �

[blguc�lZcf_j��b����ebgbc�^\mgZijZ\e_ggh]h�\\h^Z�\u\h^Z��<ukhdZy�gZ]jmahq-
gZy�kihkh[ghklv�����f:�fZdk��\l_dZxsbc�lhd�����f:��fZdk���\ul_dZxsbc��lhd�

ebgbc��\\h^Z�\u\h^Z�mijhsZxl��\g_rgb_��^jZc\_ju��b���l_f��kZfuf���mf_gvrZ-
_lky� � h[sZy� � klhbfhklv� kbkl_fu�� � JZajZ[hldb� � � gZ� � � [Za_� � � dhgljhee_jh\

3,&��&�����ih^^_j`b\Z_lky�Zkk_f[e_jhf���ijh]jZffguf��kbfmeylhjhf���\gmljb-
ko_fguf��wfmeylhjhf���lhevdh�nbjfu�0LFURFKLj��b�ijh]jZffZlhjhf�

K_jby� �3,&��&����ih^oh^bl� �^ey� �rbjhdh]h� �ki_dljZ� �ijbeh`_gbc� �hl� �ko_f

\ukhdhkdhjhklgh]h� mijZ\e_gby� Z\lhfh[bevgufb�b� we_dljbq_kdbfb� ^\b]Zl_ey-
fb�^h�wdhghfbqguo�m^Ze_gguo�ijb_fhi_j_^Zlqbdh\��ihdZau\Zxsbo�ijb[hjh\

b� �k\yaguo�ijhp_kkhjh\��GZebqb_�IAM� �iha\hey_l� �ih^kljZb\Zlv� �iZjZf_lju� �\

ijbdeZ^guo� ijh]jZffZo� �dh^u� � i_j_^ZlqbdZ�� � kdhjhklb� � ^\b]Zl_ey�� � qZklhlu

ijb_fgbdZ��b�l�^���

FZeu_�jZaf_ju�dhjimkh\��dZd�^ey� �h[uqgh]h�� � lZd� �b� �^ey� �ih\_joghklgh]h

fhglZ`Z��^_eZ_l��wlm��k_jbx��fbdjhdhgljhee_jh\��ijb]h^ghc��^ey��ihjlZlb\guo

ijbeh`_gbc����GbadZy���p_gZ����wdhghfbqghklv����[ukljh^_ckl\b_�����ijhklhlZ�bk-
ihevah\Zgby�b�]b[dhklv�\\h^Z�\u\h^Z�^_eZ_l�3,&��&���ijb\e_dZl_evguf��^Z`_

\�l_o� �h[eZklyo�� �]^_� �jZg__� �g_� �ijbf_gyebkv� �fbdjhdhgljhee_ju�� �GZijbf_j�

lZcf_ju��aZf_gZ�`_kldhc�eh]bdb�\�[hevrbo�kbkl_fZo��khijhp_kkhju�

Ce_^m_l��^h[Z\blv���qlh��\kljh_gguc��Z\lhfZl��ijh]jZffbjh\Zgby���((3520
djbklZeeZ�3,&��&���iha\hey_l�e_]dh��ih^kljZb\Zlv��ijh]jZffm��b��^Zggu_��ih^

dhgdj_lgu_� lj_[h\Zgby�^Z`_�ihke_� aZ\_jr_gby� Zkk_f[ebjh\Zgby�b� l_klbjh\Z-
gby��WlZ�\hafh`ghklv�fh`_l�[ulv�bkihevah\ZgZ�dZd�^ey�lbjZ`bjh\Zgby���lZd��b

^ey�aZg_k_gby�dZeb[jh\hqguo�^Zgguo�m`_�ihke_�hdhgqZl_evgh]h�l_klbjh\Zgby�

H[ahj�oZjZdl_jbklbd

<ukhdhkdhjhklghc�5,6&�ijhp_kkhj

♦ lhevdh����ijhkluo�dhfZg^�

♦ \k_� dhfZg^u� \uihegyxlky� aZ� h^bg� pbde����QV��� djhf_� dhfZg^� i_j_oh^Z�
\uihegyxsboky�aZ�^\Z�pbdeZ�

♦ jZ[hqZy�qZklhlZ���=p��������F=p��min 400 gk�pbde�dhfZg^u��
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♦ ����[blh\u_�dhfZg^u�

♦ ���[blh\u_�^Zggu_�

♦ 1024 o�����we_dljbq_kdb��i_j_ijh]jZffbjm_fhc��ijh]jZffghc��iZfylb��gZ
djbklZee_��((3520��

♦ ��o���j_]bkljh\�h[s_]h�bkihevah\Zgby�

♦ ���ki_pbZevguo�ZiiZjZlguo�j_]bkljh\�6)5�

♦ 64 [���we_dljbq_kdb�i_j_ijh]jZffbjm_fhc�((3520�iZfylb�^ey�^Zgguo�

♦ \hkvfbmjh\g_\uc�ZiiZjZlguc�kl_d�

♦ ijyfZy��dhk\_ggZy�b�hlghkbl_evgZy�Z^j_kZpby�^Zgguo�b�dhfZg^�

♦ q_luj_�bklhqgbdZ�ij_ju\Zgby�

• \g_rgbc�\oh^�,17�

• i_j_iheg_gb_�lZcf_jZ�57&&�

• ij_ju\Zgb_�ijb�baf_g_gbb�kb]gZeh\�gZ�ebgbyo�ihjlZ�%�

• ih�aZ\_jr_gbx�aZibkb�^Zgguo�\�iZfylv�((3520�

I_jbn_jby�b�<\h^�<u\h^

♦ ���ebgbc�\\h^Z�\u\h^Z�k�bg^b\b^mZevghc�gZkljhcdhc�

♦ \l_dZxsbc�\ul_dZxsbc�lhd�^ey�mijZ\e_gby�k\_lh^bh^Zfb�

• �fZdk��\ul_dZxsbc�lhd������f:� ,

• fZdk��\l_dZxsbc�lhd������f:��

♦ 705��������[blguc��lZcf_j�kq_lqbd���57&&���k�����[blguf���ijh]jZffbjm_-
fuf�ij_^\Zjbl_evguf�^_ebl_e_f�

Ki_pbZevgu_�k\hckl\Z

♦ Z\lhfZlbq_kdbc�k[jhk�ijb�\dexq_gbb�

♦ lZcf_j�\dexq_gby�ijb�k[jhk_�

♦ lZcf_j�aZimkdZ�]_g_jZlhjZ�

♦ Watchdog� �lZcf_j� � �:'7�� �k� � �kh[kl\_gguf� � �\kljh_gguf� � �]_g_jZlhjhf�

h[_ki_qb\Zxsbf�ih\ur_ggmx�gZ^_`ghklv�

♦ EEPROM�[bl�k_dj_lghklb�^ey�aZsblu�dh^Z�

♦ wdhghfbqguc�j_`bf�SLEEP;

♦ \u[bjZ_fu_��ihevah\Zl_e_f� �[blu� �^ey� �mklZgh\db� �j_`bfZ� �\ha[m`^_gby
\kljh_ggh]h�]_g_jZlhjZ�
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• 5&�]_g_jZlhj������������������������ : RC;

• h[uqguc�d\Zjp_\uc�j_ahgZlhj�������� : XT;

• \ukhdhqZklhlguc�d\Zjp_\uc�j_ahgZlhj : HS;

• wdhghfbqguc�gbadhqZklhlguc�djbklZee� : LP;

♦ \kljh_ggh_� �mkljhckl\h� �ijh]jZffbjh\Zgby� �((3520��iZfylb� �ijh]jZff

b�^Zgguo��bkihevamxlky�lhevdh�^\_�gh`db�

DFHI�l_ogheh]by

♦ wdhghfbqgZy�\ukhdhkdhjhklgZy�DFHI�(3520�l_ogheh]by�

♦ klZlbq_kdbc�ijbgpbi�\�Zjobl_dlmj_�

♦ rbjhdbc�^bZiZahg�gZijy`_gbc�iblZgby�b�l_fi_jZlmj�

• dhff_jq_kdbc� 2.0 ... 6.0�<� ��������K�

• ijhfure_gguc� 2.0 ... 6.0�<� ���������K�

• Z\lhfh[bevguc� 2.0 ... 6.0�<� ���������K�

♦ gbadh_�ihlj_[e_gb_�

• ��f:�lbibqgh�^ey� �<���F=p�

• ���fd:�lbibqgh�^ey� �<����D=p�

• ��fd:�lbibqgh�^ey�6/((3�j_`bfZ�ijb��<�

Tbiu�dhjimkh\�b�bkiheg_gbc
H[hagZq_gby�dhjimkh\�^ey�djbklZeeh\�3,&��&����Lbi�dhjimkZ�mdZau\Z_lky�\

FZjdbjh\d_�ijb�aZdZa_�fbdjhko_f��DhjimkZ�[u\Zxl�lhevdh�k����<u\h^Zfb�

PDIP���H[uqguc�ieZklfZkkh\uc�^\mojy^guc�dhjimk

SOIC���FZeh]Z[Zjblguc�',3�dhjimk�^ey�fhglZ`Z�gZ�ih\_joghklv

MZjdbjh\dZ�ijb�aZdZa_

H[hagZq_gb_�fbdjhko_f�kdeZ^u\Z_lky�ba�ke_^mxsbo�ihe_c�

Nbjf�ghf_j�QZklhlZ�]_g_jZlhjZ�L_fi_j�^bZiZahg�Dhjimk�Ijbf_q

Nbjf�ghf_j� : PIC16C84     Vdd range 4...6 V,

PIC16LC84  Vdd range 2...6 V;

QZklhlZ�]_g_jZlhjZ�� 04 ---> 4 mHz   ([hevrbgkl\h� ��F=p��ijb[hjh\�jZ-
[hlZ_l� ^h����F=p.!),

10 ---> 10mHz;

L_fi_jZlmjguc�^bZiZahg�[u\Z_l�
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- hl��K���^h������K�

I hl���K��^h������K�

E hl���K��^h������K�

Dhjimk�h[hagZqZ_lky�

3�������h[uqguc�ieZklfZkkh\uc�',3�

SO    -300 mil SOIC.

IJBF?JU�

PIC16C84-04/P - 4 P+]��dhff_jq_kdh_�bkiheg_gb_�\�3',3�dhjimk_��
ghjf�^bZiZahg�Vdd

PIC16LC84-04I/SO - 4 P+]��bkiheg_gb_� ^ey� ijhfure_gghklb�� jZkrb-
j_g guc�^bZiZahg�iblZgby��dhjimk 62,&

PIC16C84-10E/P ��bkiheg_gb_�^ey�Z\lhfh[be_c�����P+]��3',3���ghjf.
ib lZgb_

KljmdlmjgZy�ko_fZ�3,&��&��

((3520
SURJUDP

0(025<
����[��

:7�57&&
3UHVFDOOHU

3&
���ELW

$/8
:�UHJ�6WDWXV

6WDFN��
���

6WDFN��

75,6�%

3RUW�5%��5%�
��ELW

75,6�$

3RUW�5$��5$�
��ELW

&RQILJXUDWLRQ�((3520

:DWFK'RJ
7LPHU

2SWLRQ�5HJ�

2VFLOODWRU
7LPLQJ�	
&RQWURO

((3520
�'DWD�0HPRU\

��[�

57&&

5HJLVWHU�ILOH

6OHHS

2VF��6HOHFW

'LVDEOH

57&&
SLQ

26&�

26&�

0&/5

5%

5$

��ELW
'DWD�%XV

:jobl_dlmjZ�hkgh\ZgZ�gZ�dhgp_ipbb�jZa^_evguo�rbg�b�h[eZkl_c�iZfylb��^ey

^Zgguo�b�^ey�dhfZg^� �=Zj\Zj^kdZy�Zjobl_dlmjZ���RbgZ�^Zgguo�b�iZfylv� �^Zg-
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guo��HAM����bf_xl�rbjbgm���[bl��Z�ijh]jZffgZy�rbgZ�b�ijh]jZffgZy��iZfylv

�IAM�� �bf_xl�rbjbgm���� �[bl�� �LZdZy� �dhgp_ipby� �h[_ki_qb\Z_l� �ijhklmx�� �gh

fhsgmx�kbkl_fm�dhfZg^��jZajZ[hlZggmx�lZd���qlh��[blh\u_���[Zclh\u_��b��j_]b-
kljh\u_�hi_jZpbb�jZ[hlZxl�k�\ukhdhc�kdhjhklvx�b�k�i_j_djulb_f��ih��\j_f_gb

\u[hjhd�dhfZg^��b��pbdeh\��\uiheg_gby��������[blh\Zy��rbjbgZ���ijh]jZffghc

iZfylb�h[_ki_qb\Z_l� �\u[hjdm� ����[blh\hc� �dhfZg^u� �\� �h^bg� �pbde�� �>\moklm-
i_gqZluc� dhg\_c_j� � h[_ki_qb\Z_l� � h^gh\j_f_ggmx� � \u[hjdm� � b� � bkiheg_gb_

dhfZg^u��<k_�dhfZg^u�\uihegyxlky�aZ�h^bg�pbde��bkdexqZy�dhfZg^u��i_j_oh-
^h\�� �<� � 3,&��&���ijh]jZffgZy� � iZfylv� � h[t_fhf� � �D� � o� � ��� � � jZkiheh`_gZ

\gmljb���djbklZeeZ��Bkihegy_fZy�ijh]jZffZ�fh`_l�gZoh^blvky�lhevdh�\h�\kljh-
_gghf�IAM�

JZa\h^dZ�gh`_d
NmgdpbhgZevgh_��gZagZq_gb_���\u\h^h\� � �kf.”H[hagZq_gby� � �<u\h^h\´���beb

Kljmdlmjgmx�Ko_fm��Lbiu�dhjimkh\�3',3�b�^j��kf��³DhjimkZ´�

GZagZq_gb_�gh`_d
H[hagZq_gby�gh`_d�b�bo�nmgdpbhgZevgh_�gZagZq_gb_

H[hagZq_gb_ GhjfZevguc�j_`bf J_`bf�aZibkb�((3520

RA0 - RA3 >\mgZijZ\e_ggu_�ebgbb

\\h^Z�\u\h^Z��<oh^gu_

mjh\gb�LLE

RA4/RTCC <oh^�q_j_a�ljb]]_j�RfbllZ�

Gh`dZ�ihjlZ�\\h^Z�\u\h^Z�k

hldjuluf�klhdhf��beb�\oh^

qZklhlu�^ey�lZcf_-
jZ�kq_lqbdZ�57&&

RB0/INT >\mgZijZ\e_ggZy�ebgby

ihjlZ�\\h^Z��\u\h^Z�beb

\g_rgbc�\oh^�ij_ju\Zgby

Mjh\gb�LLE

RB1 - RB5 >\mgZijZ\e_ggu_�ebgbb

\\h^Z��\u\h^Z��Mjh\gb�LLE

RB6 >\mgZijZ\e_ggu_�ebgbb <oh^�lZdlh\hc�qZklhlu�^ey

RA2
RA3

RA4/RTCC
MCLR

Vss
RBO/INT

RB1
RB2
RB3

 RA1
 RA0
 OSC1/CLKIN
 OSC2/CLKOUT
 Vdd
 RB7
 RB6
 RB5
RB4

1                    18

PIC16C84

9                     10
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H[hagZq_gb_ GhjfZevguc�j_`bf J_`bf�aZibkb�((3520

\\h^Z��\u\h^Z��Mjh\gb�LLE� EEPROM
RB7 >\mgZijZ\e_ggu_�ebgbb

\\h^Z��\u\h^Z��Mjh\gb�LLE�

<oh^�\uoh^�((3520�^Zg-
guo�

MCLR/Vjj Gbadbc�mjh\_gv�gZ�wlhf

\oh^_�]_g_jbjm_l�kb]gZe

k[jhkZ�^ey�dhgljhee_jZ�

:dlb\guc�gbadbc�

K[jhk�dhgljhee_jZ�>ey�j_-
`bfZ�((3520��ih^Zlv

Vjj.

OSC1/CLKIN >ey�ih^dexq_gby�d\ZjpZ�

5&�beb�\oh^�\g_rg_c�lZd-
lh\hc�qZklhlu

OSC2/CLKOUT =_g_jZlhj���\uoh^�lZdlh\hc

qZklhlu�\�j_`bf_�5&�]_g_-
jZlhjZ��\�hklZevguo�kemqZyo

��^ey�ih^de�d\Zjp

Vdd GZijy`_gb_�iblZgby GZijy`_gb_�iblZgby

Vss H[sbc�a_fey� H[sbc

H[ahj�j_]bkljh\�b�HAM
H[eZklv�HAM�hj]Zgbah\ZgZ�dZd�����o����D�yq_cdZf�HAM�fh`gh��Z^j_kh\Zlvky

ijyfh�beb�dhk\_ggh��q_j_a�j_]bklj�mdZaZl_ev�)65����K���Wlh�lZd`_��hlghkblky�b

d�((3520�iZfylb�^Zgguo�dhgklZgl�

Page 0 Page 1

00 Indirect add. 80

01 RTCC OPTION 81

02 PCL 82

03 STATUS 83

04 FSR 84

05 PORT A TRISA 85

06 PORT B TRISB 86

07 87

08 EEDATA EECON1 88

09 EEADR EECON2 89

0A PCLATH 8A

0B INTCON 8B

0C

2F

���j_]bkljh\�h[s_]h�gZagZq_-
gby

�������lh`_

8C

AF
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Page 0 Page 1

30

7F

g_�kms_kl\m_l B0

FF

��<�j_]bklj_�klZlmkZ� ���K��_klv�[blu�\u[hjZ� �kljZgbp�� �dhlhju_� �iha\heyxl

h[jZsZlvky�d�q_luj_f�kljZgbpZf�[m^msbo�fh^bnbdZpbc�wlh]h�djbklZeeZ�� �H^-
gZdh�^ey�3,&��&���iZfylv�^Zgguo�kms_kl\m_l�lhevdh��^h��Z^j_kZ����)K���I_j\u_

���Z^j_kh\�bkihevamxlky� �^ey� �jZaf_s_gby� �j_]bkljh\� �ki_pbZevgh]h� �gZagZq_-
gby�� J_]bklju� k� Z^j_kZfb� �&K��)K�fh]ml� [ulv� bkihevah\Zgu�� � dZd� � j_]bklju

h[s_]h�gZagZq_gby��dhlhju_�ij_^klZ\eyxl�kh[hc�klZlbq_kdh_�HAM��G_dhlhju_

j_]bklju�ki_pbZevgh]h�gZagZq_gby� �ijh^m[ebjh\Zgu� �gZ� �h[_bo� �kljZgbpZo�� �Z

g_dhlhju_�jZkiheh`_gu�gZ�kljZgbp_�����hl^_evgh���Dh]^Z��mklZgh\e_gZ��kljZgb-
pZ� ���� �lh�h[jZs_gb_�d�Z^j_kZf��&K�$)K�nZdlbq_kdb�Z^j_km_l� �kljZgbpm� ���� �D

j_]bkljZf� fh`gh� Z^j_kh\Zlvky� ijyfh� beb� dhk\_ggh�� <� h[hbo� kemqZyo� fh`gh

Z^j_kh\Zlv��^h�����j_]bkljh\�

IjyfZy�Z^j_kZpby�
Dh]^Z�ijhba\h^blky�ijyfZy���[blgZy�Z^j_kZpby��feZ^rb_���[bl�[_jmlky�dZd

ijyfhc�Z^j_k�ba�dh^Z�hi_jZpbb��Z�^\Z�[blZ�mdZaZl_ey� �kljZgbp� � �53��53��� �ba

j_]bkljZ�klZlmkZ����K��

Dhk\_ggZy�Z^j_kZpby
I����MdZaZl_ev�dhk\�Z^j_kZpbb

Ex[Zy�dhfZg^Z��dhlhjZy�bkihevam_l�I���Z^j_k�������\��dZq_kl\_��j_]bkljZ�nZd-
lbq_kdb�h[jZsZ_lky�d�mdZaZl_ex��dhlhjuc�ojZgblky��\��)65�����K����Ql_gb_�dhk-
\_gguf� h[jZahf� kZfh]h� j_]bkljZ� I��^Zkl� j_amevlZl� ��K�� AZibkv� � \� � j_]bklj� I�

dhk\_gguf�h[jZahf�[m^_l�\u]ey^_lv�dZd�Noj��gh�[blu��klZlmkZ��fh]ml��[ulv�ba-
f_g_gu��G_h[oh^bfuc� �� ��[blguc�Z^j_k�nhjfbjm_lky�h[t_^bg_gb_f�kh^_j`b-
fh]h�����[blgh]h�)65�j_]bkljZ�b�[blZ�,53�ba�j_]bkljZ�klZlmkZ�

Status

RP1 RP0

OjCode

6 0

RAM

ADDRESS
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57&&�lZcf_j�kq_lqbd

08;

6<1& 57&&

:DWFK'RJ
7LPHU

08;

08;

08;

;25

��ELW��&RXQWHU

��WR���08;

57(

576

36$

36$

36$

hl�5$��57&&

&ON2XW )RVF��

��ELW�'DWD�%XV

mklZgh\dZ�57,)
ij_ju\Zgby

36��36�

:'
7LPH2XW

J_`bf�lZcf_jZ�\u[bjZ_lky�iml_f�k[jZku\Zgby�\��ghev��[blZ��576���dhlhjuc

gZoh^blky�\�j_]bklj_�237,21��<�j_`bf_� lZcf_jZ�57&&�[m^_l�bgdj_f_glbjh-
\Zlvky� hl� <GMLJ?GG?=H� BKLHQGBD:� qZklhlu�� dZ`^uc� dhfZg^guc� pbde

�[_a�ij_^^_ebl_ey���Ihke_�aZibkb�bgnhjfZpbb�\�57&&��bgdj_f_glbjh\Zgb_�_]h

gZqg_lky��ihke_��^\mo�dhfZg^guo�pbdeh\��LZdh_�ijhbkoh^bl�kh�\k_fb�dhfZg^Z-
fb�� � dhlhju_� � ijhba\h^yl� aZibkv� beb� ql_gb_�fh^bnbdZpbx�aZibkv� I�

(gZij�029)�I���&/5)��I�����Ba[_`Zlv�wlh]h�fh`gh�ijb�ihfhsb�aZibkb�\�57&&

kdhjj_dlbjh\Zggh]h�agZq_gby��?keb�57&&�gm`gh�ijh\_jblv�gZ�jZ\_gkl\h�gmex

[_a�hklZgh\Z�kq_lZ��ke_^m_l� �bkihevah\Zlv�bgkljmdpbx�029)� I��:�� � � � �J_`bf

kq_lqbdZ�\u[bjZ_lky�iml_f�mklZgh\db�\�_^bgbpm�[blZ��576���dhlhjuc�gZoh^blky

\�j_]bklj_�237,21��<�wlhf� �j_`bf_� �57&&� �[m^_l� �bgdj_f_glbjh\Zlvky�eb[h

iheh`bl_evguf�� eb[h� hljbpZl_evguf� njhglhf� gZ� gh`d_� 5$��57&&� hl

<G?RGBO� kh[ulbc��GZijZ\e_gb_�njhglZ� hij_^_ey_lky� mijZ\eyxsbf� [blhf

57(� � \� � j_]bklj_� 237,21��Ijb� 57( �� [m^_l� \u[jZg� iheh`bl_evguc�njhgl�

Ij_^_ebl_ev�fh`_l�[ulv�bkihevah\Zg�beb�kh\f_klgh�k�57&&��beb�k�Watchdog
lZcf_jhf��<ZjbZgl�ih^dexq_gby�^_ebl_ey�dhgljhebjm_lky�[blhf�36$�\� �j_]b-
klj_�237,21��Ijb�36$ ��^_ebl_ev�[m^_l�ih^kh_^bg_g�d� �57&&�� �Kh^_j`bfh_

^_ebl_ey� � ijh]jZff_� g_^hklmigh�� Dhwnnbpb_gl� ^_e_gby� �� ijh]jZffbjm_lky�

IFR

Status FSR=14

7 0

RAM

POINTER
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Ij_ju\Zgb_�ih�57&&�\ujZ[Zlu\Z_lky�lh]^Z��dh]^Z�ijhbkoh^bl� �i_j_iheg_gb_

57&&�lZcf_jZ�kq_lqbdZ�ijb�i_j_oh^_�hl�))+�d���K��Lh]^Z�mklZgZ\eb\Z_lky��[bl

aZijhkZ�57,)�\�j_]bklj_�,17&21��!��>Zggh_� �ij_ju\Zgb_� �fh`gh� �aZfZkdbjh-
\Zlv�[blhf� 57,(�\� j_]bklj_� ,17&21��!�� �;bl� � aZijhkZ� � 57,)� �^he`_g� �[ulv

k[jhr_g� ijh]jZffgh� ijb� h[jZ[hld_� ij_ju\Zgby�� Ij_ju\Zgb_� ih� 57&&� � g_

fh`_l� �\u\_klb�ijhp_kkhj�ba� 6/((3�ihlhfm��qlh� lZcf_j�g_�nmgdpbhgbjm_l� \

wlhf�j_`bf_�

Ijh[e_fu�k�lZcf_jhf

Ijh[e_fu�fh]ml�\hagbdgmlv� �ijb� �kq_l_� �\g_rgbo� �kb]gZeh\�� �Wlb� �kb]gZeu

kljh[bjmxlky�\gmlj_ggbf�kb]gZehf�kbgojhgbaZpbb��kf��ko_fm�6<1&���H[jZam-
_lky�g_dhlhjZy���aZ^_j`dZ���f_`^m���njhglhf���\oh^gh]h���kb]gZeZ���b����fhf_glhf

bgdj_f_glbjh\Zgby� 57&&�� Cljh[bjh\Zgb_� ijhba\h^blky� ihke_� ij_^_ebl_ey�
<uoh^�ij_^_ebl_ey�hijZrb\Z_lky�^\Z`^u�\�l_q_gb_�dZ`^h]h�dhfZg^gh]h��pbd-
eZ���qlh[u�hij_^_eblv�iheh`bl_evguc�b�hljbpZl_evguc�njhglu�\oh^gh]h��kb]-
gZeZ���Ihwlhfm�kb]gZe�3VRXW�^he`_g�bf_lv�\ukhdbc�b�gbadbc�mjh\_gv�g_�f_g__

^\mo��i_jbh^h\�kbgojhgbaZpbb�

Dh]^Z�ij_^_ebl_ev�g_��bkihevam_lky���3VRXW��ih\lhjy_l��\oh^ghc��kb]gZe��ih-
wlhfm�lj_[h\Zgby�d�g_fm�ke_^mxsb_�

Trth= RTCC high time >= 2 tosc+20ns

Trtl= RTCC low time  >= 2 tosc+20ns.

Dh]^Z��ij_^_ebl_ev��bkihevam_lky���gZ��\oh^���57&&���ih^Z_lky���kb]gZe��ih^_-
e_gguc�gZ��qbkeh���mklZgh\e_ggh_��\��kq_lqbd_��^_ebl_ey���Kb]gZe��ihke_�ij_^_-
ebl_ey�\k_]^Z�kbff_ljbq_g�

Psout high time = Psout low time = 1
7UW�����]^_�7UW��\oh^ghc�i_jbh^�57&&�

1��agZq_gb_�kq_lqbdZ�^_ebl_ey�������������

<�wlhf�kemqZ_�lj_[h\Zgby�d�\oh^ghfm�kb]gZem�fh`gh�\ujZablv�lZd�

N*Trt/2 >= 2 WRVF����QV�beb�����Trt >= (4tosc + 40ns)/N.

Dh]^Z�bkihevam_lky�ij_^_ebl_ev��gbadbc�b�\ukhdbc�mjh\_gv� kb]gZeZ�gZ� _]h

\oh^_�^he`gu�[ulv�g_�f_g__����gk��LZdbf�h[jZahf�h[sb_�lj_[h\Zgby�d�\g_r-
g_fm�kb]gZem��dh]^Z�^_ebl_ev�ih^dexq_g�lZdh\u�

Trt= RTCC jeriod >= (4tosc  + 40ns)/N

Trth = RTCC high time >= 10ns

Trtl = RTCC low  time >= 10ns.

LZd�dZd�\uoh^�ij_^_ebl_ey�kbgojhgbabjm_lky�\gmlj_ggbf�kb]gZehf�lZdlh\hc

qZklhlu��lh�kms_kl\m_l�g_[hevrZy�aZ^_j`dZ�f_`^m�ihy\e_gb_f�njhglZ� �\g_r-
g_]h�kb]gZeZ�b�\j_f_g_f�nZdlbq_kdh]h�bgdj_f_glZ�57&&��WlZ�aZ^_j`dZ� �gZoh-
^blky��\�^bZiZahg_�f_`^m��
WRVF�b��
WRVF��LZdbf�h[jZahf��baf_j_gb_��bgl_j\ZeZ

f_`^m�kh[ulbyfb�[m^_l�\uiheg_gh�k�lhqghklvx��
WRVF�������gk�ijb�d\Zjp_���

F=p��
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J_]bklj�klZlmkZ
J_]bklj��I���kh^_j`bl�Zjbnf_lbq_kdb_�neZ]b�:EM�� �khklhygb_� �dhgljhee_jZ

ijb�k[jhk_�b�[blu�\u[hjZ�kljZgbp�^ey�iZfylb�^Zgguo����I���^hklmi_g�^ey�ex[hc

dhfZg^u��lZd��`_���dZd��ex[hc��^jm]hc��j_]bklj��H^gZdh��[blu�72�b�3'�mklZgZ\-
eb\Zxlky�ZiiZjZlgh�b�g_�fh]ml�[ulv� �aZibkZgu� �\�klZlmk�ijh]jZffgh��Wlh�ke_-
^m_l��bf_lv��\��\b^m��ijb��\uiheg_gbb��dhfZg^u��k�bkihevah\Zgb_f�j_]bkljZ�klZ-
lmkZ��GZijbf_j���dhfZg^Z��&/5)��I���h[gmebl��\k_�[blu��djhf_�[blh\�72�b�3'��Z

aZl_f�mklZgh\bl�[bl�= ���Ihke_�\uiheg_gby�wlhc�dhfZg^u�j_]bklj�klZlmkZ�fh-
`_l�b�g_�bf_lv�gme_\h_�agZq_gb_��ba�aZ�[blh\�72�b�3'��I� ���""������Ihwlhfm

j_dhf_g^m_lky��^ey��baf_g_gby��j_]bkljZ��klZlmkZ�bkihevah\Zlv�lhevdh�dhfZg^u

[blh\hc�mklZgh\db�%&)��%6)��029:)���dhlhju_��g_�baf_gyxl�hklZevgu_�[blu

klZlmkZ�� <ha^_ckl\b_� \k_o� dhfZg^� � gZ� � [blu� � klZlmkZ� fh`gh� ihkfhlj_lv� \

³HibkZgbb�dhfZg^´�

Ijh]jZffgu_�neZ]b�klZlmkZ

JZaf_s_gb_�neZ]h\�\�j_]bklj_�klZlmkZ�ke_^mxs__�

b7 b6 b5 b4 b3 b2 b1 b0
f3= IFR RP1 RP0 TO PD Z DC C

�&�����NeZ]�i_j_ghkZ�aZ_fZ�

>ey�dhfZg^�$'':)�b�68%:)��Wlhl�[bl�mklZgZ\eb\Z_lky��_keb��\��j_amevlZl_

hi_jZpbb� �ba� �kZfh]h� �klZjr_]h� �jZajy^Z� � �ijhbkoh^bl� � �i_j_ghk�� � �<uqblZgb_

hkms_kl\ey_lky� iml_f� ijb[Z\e_gby� ^hihegbl_evgh]h� dh^Z� \lhjh]h� hi_jZg^Z�

Ijb�\uiheg_gbb�dhfZg^�k^\b]Z� �wlhl� �[bl� �\k_]^Z� �aZ]jm`Z_lky� �ba� �feZ^r_]h

beb�klZjr_]h�[blZ�k^\b]Z_fh]h�bklhqgbdZ�

�����������������Ijbf_j

;SUBWF Examjle #1

    clrf 0x20 ;f(20h)=0

    movlf 1 ;wreg=1

    subwf 0x20 ;f(20h)=f(20h)-wreg=0-1=FFh

    ;&DUU\ ���J_amevlZl�hljbpZl_evguc�

;SUBWF Examjle #2

    movlw 0xFF

    movwf 0x20 ;f(20h)=FFh

    clrw ;wreg=0

    subwf 0x20 ;f(20h)=f(20h)-wreg=FFh-0=FFh

    ;&DUU\ ���J_amevlZl�iheh`bl_evguc�

'&�����NeZ]�^_kylbqgh]h�i_j_ghkZ�aZ_fZ�
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>ey�dhfZg^�$'':)�b�68%:)��Wlhl�[bl�mklZgZ\eb\Z_lky��_keb��\��j_amevlZl_

hi_jZpbb�ba� �q_l\_jlh]h� �jZajy^Z� �ijhbkoh^bl� �i_j_ghk�� �F_oZgbaf� �mklZgh\db

^_kylbqgh]h��[blZ��i_j_ghkZ��³'&´��lhl��`_��kZfuc���hlebqZ_lky���l_f��qlh�hlke_-
`b\Z_lky�i_j_ghk�ba�q_l\_jlh]h�[blZ�

=����NeZ]�gme_\h]h�j_amevlZlZ�

MklZgZ\eb\Z_lky�� � _keb� � j_amevlZlhf� � � Zjbnf_lbq_kdhc� � � beb� � � eh]bq_kdhc

hi_jZpbb�y\ey_lky�ghev�

PD  - Power 'RZQ���j_`bf�ojZg_gby�^Zgguo���

MklZgZ\eb\Z_lky��\��³�´��ijb��\dexq_gbb��iblZgby��beb��dhfZg^_��&/5:'7�

K[jZku\Z_lky�\�³�´�dhfZg^hc�6/((3�

TO - Time 2XW��NeZ]�kjZ[Zlu\Zgby�:DWFKGRJ�lZcf_jZ�

MklZgZ\eb\Z_lky� \� ³�´� ijb� \dexq_gbx� iblZgby� b� dhfZg^Zfb� &/5:'7�

6/((3��K[jZku\Z_lky�\�³�´�ih�aZ\_jr_gbx�\u^_j`db�\j_f_gb�lZcf_jZ�:'7�

53���53����;blu�\u[hjZ�kljZgbpu�iZfylb�^Zgguo�ijb�ijyfhc�Z^j_kZ-
pbb

RP1,RP0:

�� �KljZgbpZ������K��)K��

�� �KljZgbpZ������K�))K��

�� �KljZgbpZ�������K���)K��

�� �KljZgbpZ�������K��))K��

GZ��dZ`^hc��kljZgbp_��jZkiheh`_gh�������[Zcl���<���djbklZee_���3,&��&���bk-
ihevam_lky� lhevdh�53���<� wlhf�djbklZee_�53��fh`_l� �bkihevah\Zlvky� �ijhklh

dZd�[bl��h[s_]h��gZagZq_gby��ql_gby�aZibkb���H^gZdh��gZ^h��ihfgblv���qlh��\�ih-
ke_^mxsbo�jZajZ[hldZo�hg�[m^_l�bkihevah\Zlvky�

,53����;bl�\u[hjZ�kljZgbpu�iZfylb�^Zgguo�ijb�dhk\_gghc�Z^j_kZpbb

IRP0:

� �KljZgbpu��������K�))K��

� �KljZgbpZ���������K��))K��

Wlhl�[bl�\�djbklZee_�3,&��&���bkihevah\Zlv�g_�bf__l�kfukeZ��Ihwlhfm�_]h

fh`gh�bkihevah\Zlv�dZd�[bl�h[s_]h�gZagZq_gby��ql_gby�aZibkb���H^gZdh���gZ^h

ihfgblv��qlh�\�ihke_^mxsbo�jZajZ[hldZo�hg�[m^_l�bkihevah\Zlvky�

:iiZjZlgu_��neZ]b�klZlmkZ

:iiZjZlgu_�;blu�klZlmkZ�72��Time 2XW��b�3'��3RZHU�Down).

Ih�khklhygbx�[blh\�j_]bkljZ�klZlmkZ�³72´�b�³3'´�fh`gh��hij_^_eblv�� �q_f

[ue�\ua\Zg�³K[jhk´�

• ijhklh�\dexq_gb_f�iblZgby�
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• kjZ[Zlu\Zgb_f�lZcf_jZ�watchdog,

• \uoh^hf�ba� j_`bfZ�ihgb`_ggh]h� wg_j]hihlj_[e_gby�Sleej�� \� j_amevlZl_
kjZ[Zlu\Zgby�ZDWFKGRJ�lZcf_jZ�

• ih�\g_rg_fm�kb]gZem��0&/5�

GZ�khklhygb_�wlbo�[blh\�fh]ml�ih\ebylv�lhevdh�ke_^mxsb_�kh[ulby�

Kh[ulby TO PD Ijbf_qZgb_

<dexq_gb_ 1 1
:'7�lZcf_j 0 X G_�\ha^_ckl\m_l�gZ�[bl�3'

Sleej�dhfZg^Z 1 0
&/5:'7�dhfZg^Z 1 1
Ijbf_qZgb_��Kh[ulb_�:'7� WLPHRXW� ijhbkoh^bl� g_aZ\bkbfh� hl� � khklhygby

72�[blZ��Sleej�dhfZg^Z�\uihegy_lky�g_aZ\bkbfh�hl�khklhygby�3'�[blZ�

Gb`_�ihdZaZgu�khklhygby�[blh\�72�b�3'�ihke_�³K[jhkZ´

TO PD ³K[jhk´�[ue�\ua\Zg�ke_^mxsbfb�kh[ulbyfb

0 0 <uoh^�ba�Sleej�ih�aZ\_jr_gbx�aZ^_j`db�Watchdog
0 1 AZ\_jr_gb_�aZ^_j`db�Watchdog
X 0 <uoh^�ba�Sleej�ih�\g_rg_fm�kb]gZem�0&/5

1 1 <dexq_gb_�iblZgby

X X ³�´�bfimevk�gZ�\oh^_�0&/5

Ijbf_qZgb_��;blu�72�b�3'�khojZgyxl�l_dms__�khklhygb_�^h�l_o��ihj���ihdZ

g_�ijhbahc^_l�h^gh�ba�kh[ulbc�i_j_qbke_gguo�\�lZ[ebp_��³�´�Bfimevk��gbadh]h

mjh\gy�gZ�\oh^_�djbklZeeZ��0&/5�g_�g_�baf_gy_l�khklhygb_�[blh\�72�b�3'�

Hj]ZgbaZpby�\kljh_ggh]h�IAM
Ijh]jZffguc��kq_lqbd��\��3,&��&����bf__l��rbjbgm������[bl��b���kihkh[_g�Z^-

j_kh\Zlv� � �Do��[bl� �h[t_fZ� �ijh]jZffghc� �iZfylb�� �H^gZdh�� �nbabq_kdb� � �gZ

djbklZee_�bf__lky�lhevdh��Do���iZfylb���Z^j_kZ������K���))K����H[jZs_gb_��d

Z^j_kZf�\ur_��))K�nZdlbq_kdb�_klv� �Z^j_kZpby� �\� �lhl� �`_� �i_j\uc� �dbeh[Zcl�

<_dlhj�k[jhkZ�gZoh^blky�ih�Z^j_km�����K�� �\_dlhj� �ij_ju\Zgby� �gZoh^blky� �ih

Z^j_km�����K�

PC <12:0>
Stack Level 1
Stack Level 2
. . . . . . . . . . . .
Stack Level 8

Reset Vector 0000h

Interrujt Vector 0004h

On-Chij Program Memory
0005h
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03FFh
0400h

1FFFh

EEPROM PIC16C84 jZkkqblZg� gZ� h]jZgbq_ggh_� qbkeh� pbdeh\� klbjZ-
gby�aZibkb��Qlh[u� aZibkZlv�\�ijh]jZffgmx� �iZfylv�� �djbklZee� �^he`_g� �[ulv

i_j_\_^_g��\�ki_pbZevguc��j_`bf��ijb��dhlhjhf��gZ��gh`dm����0&/5���ih^Z_lky

gZijy`_gb_�ijh]jZffbjh\Zgby�VjUJ��Z�iblZgb_�9GG�^he`gh�gZoh^blvky�\�ij_-
^_eZo� ����<� ������<�� 3,&��&���g_ijb]h^_g�^ey�ijbf_g_gbc�� \� � dhlhjuo� � qZklh

fh^bnbpbjm_lky�ijh]jZffZ����AZibkv���\���ijh]jZffgmx���iZfylv���hkms_kl\ey_l-
ky�� � �ih[blgh��ihke_^h\Zl_evgh�k�bkihevah\Zgb_f�lhevdh�^\mo�gh`_d��IZkihjl-
gh_� � agZq_gb_� dhebq_kl\Z� aZibk_c� \� ijh]jZffgmx� iZfylv� 3,&��&��� � jZ\gh

100(PLQ��b�������tij), ijZdlbq_kdb�`_�fbdjhko_fu�\u^_j`b\Zxl�g_kdhevdh�lu-
kyq� i_j_aZibk_c�� Qbkeh� i_j_aZibk_c� iZfylb� ^Zgguo� ���� [ZclZ�� ^hklZg_l

1000000.

3&�b�Z^j_kZpby�IAM
   ��I����Ijh]jZffguc�kq_lqbd

RbjbgZ�ijh]jZffgh]h��kq_lqbdZ���������[bl���FeZ^rbc��[Zcl��ijh]jZffgh]h

kq_lqbdZ� �3&/��^hklmi_g�^ey�ql_gby�b� aZibkb�b� �gZoh^blky� �\� �j_]bklj_� � ��K�

KlZjrbc�[Zcl�ijh]jZffgh]h�kq_lqbdZ���3&+���g_��fh`_l��[ulv��ijyfuf��h[jZ-
ahf�ijhqblZg�beb� aZibkZg��KlZjrbc�[Zcl�ijh]jZffgh]h�kq_lqbdZ�fh`_l�[ulv

aZibkZg�q_j_a� �3&/$7+� �j_]bklj�� �Z^j_k� �dhlhjh]h� ��$K�� �<� �aZ\bkbfhklb� � �hl

lh]h��aZ]jm`Z_lky�eb�\�ijh]jZffguc�kq_lqbd�gh\h_��agZq_gb_��\h��\j_fy��\uihe-
g_gby�dhfZg^��&$//���*272���beb��\��feZ^rbc��[Zcl��ijh]jZffgh]h��kq_lqbdZ

�3&/��ijhba\h^blky�aZibkv�� ��klZjrb_�[blu�ijh]jZffgh]h� �kq_lqbdZ� �aZ]jm`Z-
xlky��ba�3&/$7+�jZagufb�kihkh[Zfb�lZd��dZd�ihdZaZgh�gZ�jbkmgd_�

KemqZc�dhfZg^��*272��&$//

���������������������������������������������

;blu�ba�2S&RGH

3&/$7+

����������������

KemqZc�dhfZg^��m�dhlhjuo�j_amevlZl�ihf_sZ_lky�\�I�



20

��������������������������������������������

;blu�ba�$/8

3&/$7+

��������������

Kl_d�b�\ha\jZlu�ba�ih^ijh]jZff
DjbklZee� 3,&��&��� bf__l� \hkvfbmjh\g_\uc� ZiiZjZlguc� kl_d�rbjbghc� ��

[bl�H[eZklv� kl_dZ� g_� ijbgZ^e_`bl� gb� d� ijh]jZffghc� h[eZklb� gb� d� h[eZklb

^Zgguo��Z�mdZaZl_ev�kl_dZ�ihevah\Zl_ex�g_^hklmi_g�� �L_dms__� �agZq_gb_� �ijh-
]jZffgh]h�kq_lqbdZ�ihkueZ_lky�\�kl_d��dh]^Z�\uihegy_lky�dhfZg^Z�&$//�beb

ijhba\h^blky�h[jZ[hldZ�ij_ju\Zgby��Ijb�\uiheg_gbb��ijhp_^mju��\ha\jZlZ��ba

ih^ijh]jZffu� �dhfZg^u� 5(7/:� �� 5(7),(�beb� � 5(7851��� � \� � ijh]jZffguc

kq_lqbd��\u]jm`Z_lky�kh^_j`bfh_�kl_dZ��J_]bklj�3&/$7+����$K���g_��baf_gy_l-
ky��ijb��hi_jZpbyo��kh�kl_dhf�

>Zggu_�\�((3520
>he]h\j_f_ggZy�IZfylv�^Zgguo�((3520�

IZfylv�^Zgguo�((3520�iha\hey_l�ijhqblZlv�b� � aZibkZlv� �[Zcl� �bgnhjfZ-
pbb��Ijb� aZibkb�[ZclZ�Z\lhfZlbq_kdb�klbjZ_lky�ij_^u^ms__� agZq_gb_�b� aZib-
ku\Zxlky�gh\u_��^Zggu_���klbjZgb_��i_j_^��aZibkvx����<k_��wlb��hi_jZpbb���ijh-
ba\h^bl�\kljh_gguc�Z\lhfZl�aZibkb�((3520��Kh^_j`bfh_�yq__d�wlhc�iZfylb

khojZgy_lky�ijb�\udexq_gbb�iblZgby�� � � � �DjbklZee� �3,&��&��� �bf__l� �iZfylv

^Zgguo����o���((3520��[bl����dhlhjZy�iha\hey_l�aZibkv�b�ql_gb_�\h�\j_fy�ghj-
fZevghc��jZ[hlu���\h��\k_f��^bZiZahg_�iblZxsbo�gZijy`_gbc���WlZ�iZfylv��g_

ijbgZ^e_`bl��h[eZklb��j_]bkljh\��HAM��>hklmi�d�g_c�hkms_kl\ey_lky��q_j_a��^\Z

j_]bkljZ�� �(('$7$�����K!���dhlhjuc�kh^_j`bl�\�k_[_�\hkvfb[blh\u_� �^Zggu_

^ey��ql_gby�aZibkb��b��(($'5�����K!��dhlhjuc��kh^_j`bl��\��k_[_��Z^j_k��yq_cdb

d���dhlhjhc���b^_l���h[jZs_gb_��>hihegbl_evgh�bf__lky�^\Z��mijZ\eyxsbo��j_]b-
kljZ���((&21������K!��b��((&21�����K!�

Ijb�kqblu\Zgbb�^Zgguo�ba�iZfylb�((3520��g_h[oh^bfh��aZibkZlv��lj_[m_-
fuc�Z^j_k�\�(($'5�j_]bklj�b�aZl_f�mklZgh\blv�[bl�5'�((&21���!�\�_^bgbpm�

>Zggu_�ihy\ylky�\�ke_^mxs_f��dhfZg^ghf��pbde_��\��j_]bklj_��(('$7$��b��fh-
]ml��[ulv�ijhqblZgu��>Zggu_�\�j_]bklj_�(('$7$�aZs_edb\Zxlky�

Ijb�aZibkb�\�iZfylv�((3520��g_h[oh^bfh�kgZqZeZ�aZibkZlv�lj_[m_fuc�Z^-
j_k�\�(($'5�j_]bklj�b�^Zggu_�\��(('$7$��j_]bklj���AZl_f��\uihegblv��ki_pb-
Zevgmx�ihke_^h\Zl_evghklv�dhfZg^��ijhba\h^ysmx�g_ihkj_^kl\_ggmx�aZibkv�

movlv 55h

movwfEECON2

movlv AAh

movwfEECON2

bsf ((&21��:5��������mklZgh\blv�:5�[bl��gZqZlv�aZibkv
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<h� \j_fy� \uiheg_gby� wlh]h� mqZkldZ� ijh]jZffu�� \k_� ij_ju\Zgby� ^he`gu

[ulv�aZij_s_gu�^ey��lhqgh]h��\uiheg_gby��\j_f_gghc��^bZ]jZffu���<j_fy��aZ-
ibkb� ���ijbf_jgh���fk��NZdlbq_kdh_�\j_fy�aZibkb�[m^_l�baf_gylvky�\� �aZ\bkb-
fhklb� � hl� gZijy`_gby�� l_fi_jZlmju� b� bg^b\b^mZevguo� k\hckl\� djbklZeeZ��<

dhgp_� �aZibkb�[bl�:5�Z\lhfZlbq_kdb�h[gmey_lky��Z� �neZ]� �aZ\_jr_gby� �aZibkb

((,)�� �hg� �`_�aZijhk�gZ�ij_ju\Zgb_��mklZgZ\eb\Z_lky�� � � � �>ey�ij_^hl\jZs_gby

kemqZcguo��aZibk_c��\��iZfylv��^Zgguo��ij_^mkfhlj_g�ki_pbZevguc�[bl�:5(1�\

j_]bklj_��((&21����J_dhf_g^m_lky��^_j`Zlv��[bl��:5(1�\udexq_gguf��djhf_

l_o�kemqZ_\��dh]^Z�gm`gh�h[gh\blv�iZfylv� �^Zgguo�� �;he__� lh]h��dh^h\u_�k_]-
f_glu���dhlhju_��mklZgZ\eb\Zxl��[bl��:5(1��b��l_���dhlhju_�\uihegyxl�aZibkv

^he`gu�ojZgblvky� �gZ� �jZaebqguo� �Z^j_kZo�� �qlh[u� �ba[_`Zlv�kemqZcgh]h�\u-
iheg_gby�bo�h[hbo�ijb�k[h_�ijh]jZffu�

MijZ\e_gb_�((3520
MijZ\eyxsb_�j_]bklju�^ey�((3520

GZa\Zgb_ Nmgdpby :^j_k AgZq_gb_�ihke_�\dex-
q_gby

EEDATA ((3520�j_]bklj�^Zgguo 08h XXXX XXXX
EEADR ((3520�j_]bklj�Z^j_kZ 09h XXXX XXXX
EECON1 ((3520���mijZ\eyxsbc�j_]bklj 88h 0000 X000
EECON2 ((3520���mijZ\eyxsbc�j_]bklj 89h -

J_]bklju�((&21��b�((&21��

J_]bklj�((&21���Z^j_k���K����wlh�mijZ\eyxsbc�j_]bklj�rbjbghc�iylv��[bl�

FeZ^rb_�iylv�[bl�nbabq_kdb�kms_kl\mxl��Z�klZjrb_�ljb�[blZ��qblZxlky��\k_]^Z

dZd��³�´

J_]bklj�((&21������:^j_k���K���K[jhk�ijb�\dexq_gbb�����;���

- - - EEIF WRERR WREN WR RD
7 6 5 4 3 2 1 0

MijZ\eyxsb_� [blu� 5'� b� :5� aZimkdZxl� khhl\_lkl\_ggh� ql_gb_� b� aZibkv�

Hgb�fh]ml��[ulv��mklZgh\e_gu��lhevdh��ijh]jZffgh���K[jZku\Zxlky���ZiiZjZlgh

ih� aZ\_jr_gby�hi_jZpbc� �ql_gby�aZibkb�� �AZij_l� �ijh]jZffgh]h� �k[jhkZ� �[blZ

:5�ij_^hl\jZsZ_l�ij_`^_\j_f_ggh_�hdhgqZgb_�aZibkb�

��5'����;bl�ql_gby�

5'� ����AZimkdZ_l�ql_gb_�iZfylb�^Zgguo�((3520��Ql_gb_�aZgbfZ_l

h^bg�pbde��MklZgZ\eb\Z_lky�ijh]jZffgh��H[gmey_lky�ZiiZjZlgh�

��:5�����;bl�aZibkb�

:5�� �������AZimkdZ_l���aZibkv���\���iZfylv���^Zgguo���((3520�

MklZgZ\eb\Z_lky�ijh]jZffgh��H[gmey_lky�ZiiZjZlgh�
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�:5(1����;bl�jZaj_r_gby�aZibkb�\�iZfylv�^Zgguo�((3520�

:5(1� ����JZaj_r_gZ�aZibkv�

:5(1� ����AZij_s_gZ�aZibkv�

Ihke_�\dexq_gby�iblZgby�:5(1�h[gmey_lky�

NeZ]�hrb[db�:5(55�mklZgZ\eb\Z_lky���dh]^Z��ijhp_kk��aZibkb��ij_ju\Z_lky

kb]gZehf�k[jhkZ��0&/5�beb��kb]gZehf��k[jhkZ��hl��:'7��lZcf_jZ���J_dhf_g^m-
_f�ijh\_jylv�wlhl��neZ]��:5(55��b��ijb��g_h[oh^bfhklb��ijhba\h^blv��i_j_aZ-
ibkv� ^Zgguo�� ^Zggu_� b� Z^j_k� dhlhjuo� khojZgyxlky� \� j_]bkljZo� (('$7$� b

EEADR.

:5(55�����NeZ]�hrb[db�aZibkb�

:5(55�� ������NeZ]��mklZgZ\eb\Z_lky���dh]^Z��hi_jZpby���aZibkb

ij_`^_\j_f_ggh�ij_ju\Z_lky�kb]gZehf��k[jhkZ���0&/5���\h��\j_fy

h[uqgh]h�j_`bfZ�beb�j_`bfZ�6/((3��beb�kb]gZehf�k[jhkZ��:'7��\h

\j_fy�h[uqgh]h�j_`bfZ�

((,)���NeZ]�aZ\_jr_gby�aZibkb�

((,)� ����NeZ]�mklZgZ\eb\Z_lky��dh]^Z�aZ\_jr_gZ�aZibkv�

Khhl\_lkl\mxsbc�[bl�jZaj_r_gby�ij_ju\Zgby���((,(�\

j_]bklj_�,17&21�

Hj]ZgbaZpby�ij_ju\Zgbc
Ij_ju\Zgby�\�3,&��&���fh]ml�[ulv�hl�q_luj_o�bklhqgbdh\�

\g_rg__�ij_ju\Zgb_�k�gh`db�5%��,17�

ij_ju\Zgb_�hl�i_j_iheg_gby�kq_lqbdZ�lZcf_jZ�57&&�

ij_ju\Zgb_�ih�hdhgqZgbb�aZibkb�^Zgguo�\�((3520�

ij_ju\Zgb_�hl�baf_g_gby�kb]gZeh\�gZ�gh`dZo�ihjlZ�5%����!�

<k_�ij_ju\Zgby�bf_xl� h^bg�b� lhl�`_� � \_dlhj�Z^j_k� � �� � ����K�� �H^gZdh�� � \

mijZ\eyxs_f�j_]bklj_�ij_ju\Zgbc��,17&21��aZibku\Z_lky����hl��dZdh]h��bf_g-
gh�bklhqgbdZ� �ihklmibe� � �aZijhk� � �ij_ju\Zgby�� � �AZibku\Z_lky� � �khhl\_lkl\mx-
sbf�[blhf�neZ]hf��LZdh_�ij_ju\Zgb_�fh`_l�[ulv� aZfZkdbjh\Zgh� � bg^b\b^m-
Zevgh��beb�h[sbf�[blhf��?^bgkl\_gguf�bkdexq_gb_f�y\ey_lky�ij_ju\Zgb_�ih

dhgpm�aZibkb�\�((3520��Wlhl�neZ]�gZoh^blky�\�^jm]hf�j_]bklj_�((&21����;bl

h[s_]h� jZaj_r_gby�aZij_s_gby� ij_ju\Zgby� *,(� �,17&21� ��!�� � jZaj_rZ_l

�_keb ����\k_��bg^b\b^mZevgh��g_aZfZkdbjh\Zggu_��ij_ju\Zgby��beb��aZij_sZ_l

�_keb ���bo��DZ`^h_��ij_ju\Zgb_��\��hl^_evghklb��fh`_l��[ulv��^hihegbl_evgh

jZaj_r_gh�aZij_s_gh�mklZgh\dhc�k[jhkhf��khhl\_lkl\mxs_]h��[blZ��\��j_]bklj_

INTCON.
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;bl��*,(��h[gmey_lky��ijb���k[jhk_����Dh]^Z���gZqbgZ_l���h[jZ[Zlu\Zlvky�ij_-
ju\Zgb_��[bl�*,(��h[gmey_lky���qlh[u��aZij_lblv��^Zevg_crb_��ij_ju\Zgby��Z^-
j_k� \ha\jZlZ� ihkueZ_lky� \� kl_d�� Z� \� ijh]jZffguc� kq_lqbd� aZ]jm`Z_lky� Z^j_k

����K�� �<j_fy� �j_Zdpbb� �gZ� �ij_ju\Zgb_� �^ey� �\g_rgbo� �kh[ulbc�� �lZdbo� � �dZd

ij_ju\Zgb_�hl�gh`db�,17�beb�ihjlZ�%��khklZ\ey_l�ijb[ebabl_evgh�iylv�pbdeh\�

Wlh�gZ�h^bg�pbde�f_gvr_��q_f�^ey�\gmlj_ggbo�kh[ulbc��lZdbo��dZd��ij_ju\Zgb_

ih�i_j_iheg_gbx�hl�lZcf_jZ�57&&��<j_fy�j_Zdpbb�\k_]^Z�h^bgZdh\h_���<�ih^-
ijh]jZff_�h[jZ[hldb��ij_ju\Zgby��bklhqgbd��ij_ju\Zgby��fh`_l��[ulv�hij_^_-
e_g�ih�khhl\_lkl\mxs_fm�[blm�\�j_]bklj_�neZ]h\��Wlhl�neZ]�[bl��^he`_g�[ulv

ijh]jZffgh� k[jhr_g�\gmljb�ih^ijh]jZffu��NeZ]b� aZijhkh\� �ij_ju\Zgbc� �g_

aZ\bkyl�hl�khhl\_lkl\mxsbo�fZkdbjmxsbo�[blh\� �b� �[blZ� �h[s_]h� �fZkdbjh\Z-
gby�*,(�

DhfZg^Z� � �\ha\jZlZ� � �ba� � �ij_ju\Zgby� � �5(7),(�� �aZ\_jrZ_l� � �ij_ju\Zxsmx

ih^ijh]jZffm�b�mklZgZ\eb\Z_l�[bl�*,(��qlh[u�hiylv�jZaj_rblv�ij_ju\Zgby�

J_]bklj�aZijhkh\�b�fZkhd

MijZ\eyxsbc�j_]bklj�ij_ju\Zgbc�b�_]h�[blu

:^j_k���%K��AgZq_gb_�ijb�k[jhk_���������0000

GIE EEIE RTIE INIE RBIE RTIF INTF RBIF

5%,)����NeZ]�ij_ju\Zgby�hl�baf_g_gby�gZ�ihjlm�5%�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�kb]gZe�gZ�\oh^_�5%����!�baf_gy_lky�

NeZ]�k[jZku\Z_lky�ijh]jZffguf�kihkh[hf�

,17)����NeZ]�ij_ju\Zgby�,17�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�gZ�gh`d_�,17�ihy\ey_lky�kb]gZe�hl

\g_rg_]h�bklhqgbdZ�ij_ju\Zgby��K[jZku\Z_lky�ijh]jZffguf� kihkh-
[hf�

57,)����NeZ]�ij_ju\Zgby�hl�i_j_iheg_gby�57&&�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�57&&�i_j_ihegy_lky�

NeZ]�k[jZku\Z_lky�ijh]jZffguf�kihkh[hf�

5%,(�����;bl�jZaj_r_gby�aZij_s_gby�5%,)�ij_ju\Zgby�

5%,(� �����aZij_sZ_l�5%,(�ij_ju\Zgb_�

5%,(� �����jZaj_rZ_l�5%,(�ij_ju\Zgb_�

,17(����;bl�jZaj_r_gby�aZij_s_gby�,17�ij_ju\Zgby�

,17(� �����aZij_sZ_l�,17�ij_ju\Zgb_�

,17(� �����jZaj_rZ_l�,17�ij_ju\Zgb_�
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�57,(�;bl�jZaj_r_gby�aZij_s_gby�57,)�ij_ju\Zgby�

57,(� �����aZij_sZ_l�57,(�ij_ju\Zgb_�

57,(� �����jZaj_rZ_l�57,(�ij_ju\Zgb_�

((,(����;bl�jZaj_r_gby�aZij_s_gby��ij_ju\Zgby�((3520�aZibkb�

((,(� �����aZij_sZ_l�((,)�ij_ju\Zgb_�

((,(� �����jZaj_rZ_l�((,)�ij_ju\Zgb_�

*,(���;bl�jZaj_r_gby�aZij_s_gby�\k_o�ij_ju\Zgbc�

*,(� �����aZij_sZ_l�ij_ju\Zgby

*,(� �����jZaj_rZ_l�ij_ju\Zgby

Hg�k[jZku\Z_lky�Z\lhfZlbq_kdb�ijb�ke_^mxsbo�h[klhyl_evkl\Zo�

ih�\dexq_gbx�iblZgby�

ih�\g_rg_fm�kb]gZem��0&/5�ijb�ghjfZevghc�jZ[hl_�

ih�\g_rg_fm�kb]gZem��0&/5�\�j_`bf_�6/((3�

ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�ijb�ghjfZevghc�jZ[hl_�

ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�\�j_`bf_�6/((3�

<g_rg__�ij_ju\Zgb_

<g_rg__�ij_ju\Zgb_�gZ�gh`d_�5%��,17�hkms_kl\ey_lky�ih�njhglm���eb[h��ih

gZjZklZxs_fm��_keb�[bl�,17('* ��\�j_]bklj_��237,21����eb[h��ih��kiZ^Zxs_-
fm�njhglm��_keb�,17('* ����Dh]^Z�njhgl�h[gZjm`b\Z_lky�gZ� �gh`d_� � ,17�� �lh

[bl�aZijhkZ� ,17)� �mklZgZ\eb\Z_lky� � �,17&21� ���!��� �Wlh� �ij_ju\Zgb_� �fh`_l

[ulv� aZfZkdbjh\Zgh� mklZgh\dhc� mijZ\eyxs_]h� [blZ� ,17(� \� ghev� � �,17&21

��!����;bl�aZijhkZ�,17)�^he`_g�[ulv�hqbs_g�ij_ju\Zxs_c�ijh]jZffhc�i_j_^

l_f��dZd�hiylv�jZaj_rblv�wlh�ij_ju\Zgb_��Ij_ju\Zgb_�,17�fh`_l�\u\_klb�ijh-
p_kkhj�ba��j_`bfZ�6/((3��_keb�i_j_^�\oh^hf�\�wlhl�j_`bf�[bl�,17(�[ue��mklZ-
gh\e_g��\��_^bgbpm��Khklhygb_�[blZ�*,(�lZd`_��hij_^_ey_l���[m^_l��eb��ijhp_k-
khj� � i_j_oh^blv� � gZ� ih^ijh]jZffm� ij_ju\Zgby� ihke_� ijhkuiZgby� ba� j_`bfZ

SLEEP.

Ij_ju\Zgb_�hl�57&&

I_j_iheg_gb_� �kq_lqbdZ� �57&&� � �))K�!��K�� �mklZgh\bl� �[bl� �aZijhkZ� �57,)

�,17&21��!��� � � �Wlh� � � �ij_ju\Zgb_� � � �fh`_l� � � � �[ulv� � � � �jZaj_r_gh�aZij_s_gh

mklZgh\dhc�k[jhkhf�[blZ�fZkdb�57,(��,17&21��!��

K[jhk�aZijhkZ�57,)���^_eh�ijh]jZffu�h[jZ[hldb�

Ij_ju\Zgb_�hl�ihjlZ�5%

Ex[h_�baf_g_gb_�kb]gZeh\�gZ�q_luj_o�\oh^Zo�ihjlZ�5%����!�mklZgh\bl��[bl

5%,)����,17&21��!�����Wlh���ij_ju\Zgb_���fh`_l���[ulv���jZaj_r_gh�aZij_s_gh
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mklZgh\dhc�k[jhkhf�[blZ�fZkdb�5%,(��,17&21��!���K[jhk�aZijhkZ�5%,)���^_eh

ijh]jZffu�h[jZ[hldb�

Ij_ju\Zgb_�hl�((3520

NeZ]� aZijhkZ� ij_ju\Zgby� ih� hdhgqZgbb� aZibkb� \� ((3520�� ((,)

�((&21���!��mklZgZ\eb\Z_lky�ih�hdhgqZgbb�Z\lhfZlbq_kdhc�aZibkb��^Zgguo��\

((3520�� � Wlh� ij_ju\Zgb_� fh`_l� [ulv� aZfZkdbjh\Zgh� k[jhkhf� [blZ� ((,(

(INTCON<6>).

K[jhk�aZijhkZ�((,)���^_eh�ijh]jZffu�h[jZ[hldb�

H[ahj�j_]bkljh\�ihjlh\
DjbklZee�bf__l�^\Z�ihjlZ����[bl�ihjl�5$�b���[bl��ihjl��5%��k��ih[blh\hc�bg-

^b\b^mZevghc�gZkljhcdhc�gZ�\\h^�beb�gZ�\u\h^�

Ko_fZ�ebgbb�ihjlZ�$
Ihjl�:� ��wlh� �ihjl� �rbjbghc� ��� �[bl�� �khhl\_lkl\mxsb_� �gh`db� �djbklZeeZ

5$����!��Ebgbb�5$����!�^\mgZijZ\e_ggu_���Z� �ebgby� �5$����\uoh^� �k� �hldju-
luf�klhdhf��:^j_k�j_]bkljZ�ihjlZ�:� ����K��Hlghkysbcky� �d� �ihjlm� �:� �mijZ\-
eyxsbc�j_]bklj�75,6$�jZkiheh`_g��gZ��i_j\hc��kljZgbp_��j_]bkljh\��ih��Z^j_km

��K��75,6$����!� �� wlh� �j_]bklj� �rbjbghc� � �� �[bl�� �?keb� �[bl� �mijZ\eyxs_]h

75,6$�j_]bkljZ��bf__l��agZq_gb_���_^bgbpZ����lh���khhl\_lkl\mxsZy���ebgby���[m-
^_l�mklZgZ\eb\Zlvky�gZ�\\h^��Ghev�i_j_dexqZ_l�ebgbx� �gZ� �\u\h^� �b� �h^gh\j_-
f_ggh�\u\h^bl�gZ�g__�kh^_j`bfh_��khhl\_lkl\mxs_]h��j_]bkljZ��aZs_edb�

GZa\Zgb_�gh`db # Nmgdpby�gh`db >jm]b_

nmgdpbb

PA0 0 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�

PA1 1 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�

PA2 2 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�

PA3 3 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE��

PA4/RT 4 Ihjl�\\h^Z�\u\h^Z�<uoh^�hldjuluc�dhe-
e_dlhj�<oh^���ljb]]_j�RfbllZ�

<oh^�\g_r-
g_]h�lZdlh\h-
]h�kb]gZeZ

^ey�57&&
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Gb`_��^ZgZ�ko_fZ�ihjlh\�5$���5$�

'

&�������4

'�������4

&�������4

77/�&026

:5�3RUW

hl�:�j_]�

<u\h^

ihjlZ

AZs_edZ�^ey�[blZ�^Zgguo

hl�rbgu�^Zgguo

h^bg�ba�[blh\�75,6�j_]�

gZ�rbgm

5'�3RUW

aZs_edZ�gZ�\oh^

5'�75,6

UHVHW

9GG

9VV

ih�dhfZg^_�75,6

4�������'

&ON

<k_�[blu�ihjlh\�bf_xl�aZsblgu_�^bh^u��ih^dexq_gguc�d�9GG�b�Vss.

<u\h^�5$��57&&�bf__l�g_kdhevdh�^jm]mx�ko_fm��HgZ�ijb\_^_gZ�gb`_

'

&�������4

'

&�������4

:5�3RUW

hl�:�j_]�

<u\h^

ihjlZ

AZs_edZ�^ey�[blZ�^Zgguo

hl�rbgu�^Zgguo

h^bg�ba�[blh\�75,6�j_]�

gZ�rbgm

5'�3RUW

aZs_edZ�gZ�\oh^

5'�75,6

UHVHW
9VV

ih�dhfZg^_�75,6

4�������'

&ON

6FKPLWW

gZ�\oh^�kq_lqbdZ�57&&
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Ko_fZ�ebgbb�ihjlZ�%
Ihjl�<� ��wlh�^\mgZijZ\e_gguc�ihjl��rbjbghc�\�\hk_fv�[bl� �Z^j_k�j_]bkljZ

��K���Hlghkysbcky�d�ihjlm�<�mijZ\eyxsbc�j_]bklj�75,6%�jZkiheh`_g�gZ��i_j-
\hc�kljZgbp_�j_]bkljh\�ih�Z^j_km���K���?keb��[bl��mijZ\eyxs_]h��75,6%��j_]b-
kljZ�bf__l�agZq_gb_�_^bgbpZ��lh�khhl\_lkl\mxsZy�ebgby�[m^_l��mklZgZ\eb\Zlvky

gZ�\\h^��Ghev�i_j_dexqZ_l� �ebgbx� �gZ� �\u\h^� �b� �h^gh\j_f_ggh� �\u\h^bl� �gZ

g__�kh^_j`bfh_�khhl\_lkl\mxs_]h�j_]bkljZ�aZs_edb��M�dZ`^hc�gh`db�ihjlZ��<

bf__lky��g_[hevrZy��Zdlb\gZy��gZ]jmadZ���hdheh����fd:��gZ�ebgbx�iblZgby��HgZ

Z\lhfZlbq_kdb� �hldexqZ_lky�� �_keb� �wlZ� �gh`dZ� aZijh]jZffbjh\ZgZ�dZd�\u\h^�

;he__�lh]h���mijZ\eyxsbc��[bl��5%38��237,21��!�fh`_l�hldexqblv��5%38 ��

\k_�gZ]jmadb��K[jhk�ijb� �\dexq_gbb� �iblZgby� �lZd`_�hldexqZ_l�\k_�gZ]jmadb�

Q_luj_�ebgbb�ihjlZ�<� �5%����!��bf_xl�kihkh[ghklv�\ua\Zlv�ij_ju\Zgb_�ijb

baf_g_gbb�agZq_gby�kb]gZeZ�gZ�ex[hc�ba�gbo��?keb��wlb��ebgbb��gZkljh_gu��gZ

\\h^��lh�hgb�hijZrb\Zxlky�b�aZs_edb\Zxlky�\�pbde_�ql_gby�4���Gh\Zy�\_ebqb-
gZ� \oh^gh]h� kb]gZeZ� kjZ\gb\Z_lky� kh� � klZjhc� � \� � dZ`^hf� � dhfZg^ghf� � pbde_�

Ijb�g_kh\iZ^_gbb�agZq_gby�kb]gZeZ�gZ�gh`d_�b�\� �aZs_ed_�� �]_g_jbjm_lky� �\u-
khdbc�mjh\_gv��<uoh^u�^_l_dlhjh\�³g_kh\iZ^_gbc´�5%��5%��5%��5%���h[t_^b-
gyxlky��ih�BEB�b�]_g_jbjmxl�ij_ju\Zgb_�5%,)��aZihfbgZ_fh_�\�,17&21��!��

Ex[Zy��ebgby��gZkljh_ggZy�dZd�\u\h^��g_�mqZkl\m_l��\��wlhf��kjZ\g_gbb���Ij_ju-
\Zgb_��fh`_l�\u\_klb�djbklZee�ba��j_`bfZ��6/((3���<��ih^ijh]jZff_��h[jZ[hl-
db��ij_ju\Zgby�ke_^m_l�k[jhkblv�aZijhk�ij_ju\Zgby�h^gbf�ba�ke_^mxsbo�kih-
kh[h\�

1) AZij_lblv�ij_ju\Zgby�ijb�ihfhsb�h[gme_gby�[blZ��5%,(�,17&21��!�

2) IjhqblZlv�ihjl�<��Wlh�aZ\_jrbl�khklhygb_�kjZ\g_gby�

3) H[gmeblv�[bl�5%,)�,17&21��!�

Ij_ju\Zgb_�ih��g_kh\iZ^_gbx��b��ijh]jZffgh��mklZgZ\eb\Z_fu_��\gmlj_ggb_

Zdlb\gu_� gZ]jmadb� gZ� wlbo� q_luj_o� ebgbyo�fh]ml� h[_ki_qblv� ijhklhc� bgl_j-
n_ck�gZijbf_j� k� deZ\bZlmjhc�� k� \uoh^hf�ba� j_`bfZ� 6/((3�ih�gZ`Zlbx� deZ-
\br�

Gh`dZ�5%��kh\f_s_gZ�k�\oh^hf�\g_rg_]h�ij_ju\Zgby�,17�

GZa\Zgb_�gh`db # Nmgdpby�gh`db >jm]b_�nmgdpbb

PB0 0 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

<oh^�\g_rg_]h

ij_ju\Zgby

PB1 1 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE��b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

PB2 2 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

PB3 3 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

PB4 4 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b Ij_ju\Zgb_�ijb
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GZa\Zgb_�gh`db # Nmgdpby�gh`db >jm]b_�nmgdpbb

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

baf_g_gbb

PB5 5 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

Ij_ju\Zgb_�ijb

baf_g_gbb

PB6 6 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

Ij_ju\Zgb_�ijb

baf_g_gbb

PB7 7 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb�LLE�b

\gmlj_ggyy�ijh]jZffbjm_fZy�Zdlb\gZy�gZ-
]jmadZ�

Ij_ju\Zgb_�ijb

baf_g_gbb

Ijh[e_fu�F�ihjlZfb

Ijh[e_fu�ijb�hj]ZgbaZpbb�^\mgZijZ\e_gguo�ihjlh\

G_dhlhju_�dhfZg^u�\gmlj_gg_�\uihegyxlky��dZd��ql_gb_�aZibkv���GZijbf_j�

dhfZg^u�%&)�b�%6)�kqblu\Zxl�ihjl�p_ebdhf��fh^bnbpbjmxl�h^bg�[bl��b��\u-
\h^yl�j_amevlZl�h[jZlgh��A^_kv�g_h[oh^bfZ�hklhjh`ghklv��GZijbf_j��dhfZg^Z

%6)�^ey�[blZ����j_]bkljZ��I����ihjl��<���kgZqZeZ��kqblZ_l��\k_��\hk_fv��[bl���AZl_f

\uihegyxlky��^_ckl\by��gZ^��[blhf�����b��gh\h_���agZq_gb_���[ZclZ���p_ebdhf�aZ-
ibku\Z_lky�\�\uoh^gu_� aZs_edb��?keb�^jm]hc�[bl� j_]bkljZ� I��bkihevam_lky� \

dZq_kl\_�^\mgZijZ\e_ggh]h�\\h^Z�\u\h^Z��kdZ`_f�[bl����b�\�^Zgguc�fhf_gl��hg

hij_^_e_g�dZd�\oh^ghc��\oh^ghc�kb]gZe�gZ�wlhc�gh`d_�[m^_l�kqblZg�b��aZibkZg

h[jZlgh�\�\uoh^gmx� aZs_edm� wlhc�`_�gh`db�� aZlbjZy� __�ij_^u^ms__� � khklhy-
gb_��>h�l_o�ihj�ihdZ�wlZ�gh`dZ�hklZ_lky� �\� �j_`bf_� �\\h^Z�� �gbdZdbo� �ijh[e_f

g_�\hagbdZ_l��H^gZdh��_keb�iha^g__�ebgby���i_j_dexqblky��\��j_`bf��\u\h^Z���__

khklhygb_�[m^_l�g_hij_^_e_gguf�

GZ�gh`dm��jZ[hlZxsmx�\�j_`bf_�\u\h^Z��g_�^he`gu�³gZ\Zeb\Zlvky´��\g_r-
gb_�bklhqgbdb� lhdh\�³fhglZ`gh_�B´�� � ³fhglZ`gh_� �BEB´��� �J_amevlbjmxsb_

[hevrb_�lhdb�fh]ml�ih\j_^blv�djbklZee�

Ihke_^h\Zl_evgh_�h[jZs_gb_�d�ihjlZf�\\h^Z�\u\h^Z�

AZibkv�\�ihjl�\u\h^Z� �ijhbkoh^bl� �\� �dhgp_� �dhfZg^gh]h� �pbdeZ�� �Gh� �ijb

ql_gbb��^Zggu_�^he`gu�[ulv�klZ[bevgu��\��gZqZe_��dhfZg^gh]h��pbdeZ���;m^vl_

\gbfZl_evgu�\�hi_jZpbyo�ql_gby��ke_^mxsbo�kjZam�aZ�aZibkvx�\�lhl��`_��ihjl�

A^_kv�gZ^h�mqblu\Zlv��bg_jpbhgghklv��mklZgh\e_gby��gZijy`_gby��gZ��\u\h^Zo�

Fh`_l��ihlj_[h\Zlvky��ijh]jZffgZy��aZ^_j`dZ���qlh[u��gZijy`_gb_��gZ���gh`d_

�aZ\bkbl��hl��gZ]jmadb���mki_eh��klZ[bebabjh\Zlvky��^h��gZqZeZ���bkiheg_gby�ke_-
^mxs_c�dhfZg^u�ql_gby�

H[ahj�dhfZg^�b�h[hagZq_gby
DZ`^Zy�dhfZg^Z� 3,&��&��� �� wlh� ���[blh\h_� keh\h�� �dhlhjh_� �jZa^_e_gh� �ih

kfukem�gZ�ke_^mxsb_�qZklb�� �� ���dh^�hi_jZpbb�� ����ihe_�^ey�h^gh]h� �b� �[he__



29

hi_jZg^h\��dhlhju_�fh]ml�mqZkl\h\Zlv�beb�g_l�\�wlhc�dhfZg^_��Kbkl_fZ�dhfZg^

3,&��&��� \dexqZ_l� \� k_[y� [Zcl�hjb_glbjh\Zggu_� dhfZg^u�� [bl�

hjb_glbjh\Zggu_��hi_jZpbb�k�dhgklZglZfb�b�dhfZg^u�i_j_^Zqb�mijZ\e_gby�

>ey�[Zcl�hjb_glbjh\Zgguo�dhfZg^�³I´�h[hagZqZ_l�kh[hc�j_]bklj��k�dhlhjuf

ijhba\h^blky�^_ckl\b_�� ³G´� ��[bl�hij_^_ey_l��dm^Z�iheh`blv� j_amevlZl�� �?keb

“G´� ���lh�j_amevlZl�[m^_l�ihf_s_g�\�:�j_]bklj��ijb� ³G´ �� �j_amevlZl� �[m^_l

ihf_s_g�\�³I´��mihfygmlhf�\�dhfZg^_�� � �>ey�[bl�hjb_glbjh\Zgguo�dhfZg^�³b”
h[hagZqZ_l�ghf_j�[blZ���mqZkl\mxs_]h�\�dhfZg^_��Z�³I´��wlh�j_]bklj���\�dhlhjhf

wlhl�[bl�jZkiheh`_g�

>ey�dhfZg^�i_j_^Zqb�mijZ\e_gby�b�hi_jZpbc�k�dhgklZglZfb��³N´�h[hagZqZ_l

\hkvfb�beb�h^bgZ^pZlb[blgmx�dhgklZglm�

<k_�dhfZg^u�\uihegyxlky�\� �l_q_gb_� �h^gh]h� �dhfZg^gh]h� �pbdeZ�� �<� �^\mo

kemqZyo�bkiheg_gb_�dhfZg^u� �aZgbfZ_l� �^\Z� �dhfZg^guo� �pbdeZ�� ����� �ijh\_jdZ

mkeh\by��b��i_j_oh^������baf_g_gb_��ijh]jZffgh]h��kq_lqbdZ��dZd���j_amevlZl�\u-
iheg_gby� �dhfZg^u�� �H^bg� �dhfZg^guc� �pbde� �khklhbl� �ba� �q_luj_o� �i_jbh^h\

]_g_jZlhjZ��LZdbf�h[jZahf��^ey�]_g_jZlhjZ�k�qZklhlhc���F=p�\j_fy�bkiheg_gby

dhfZg^gh]h�pbdeZ�[m^_l���fdk�

;Zcl�hjb_glbjh\Zggu_�dhfZg^u

Fg_fhdh^ GZa\Zgb_�dhfZg^u NeZ]b Ijb-
f_q

ADDWF f,d Keh`_gb_�:�k�f C,DC,Z 2,3
ANDWF f,d Eh]bq_kdh_�B�:�b�f Z 2,3
CLRF f K[jhk�j_]bkljZ�f Z 3
CLRW K[jhk�j_]bkljZ�: Z
COMF f,d Bg\_jkby�j_]bkljZ�f Z 2,3
DECF f,d >_dj_f_gl�j_]bkljZ�f Z 2,3
DECFSZ f,d >_dj_f_gl�I��ijhimklblv�dhfZg^m��_keb�� 2,3
INCF f,d Bgdj_f_gl�j_]bkljZ�f Z 2,3
INCFZ f,d Bgdj_f_gl�j_]bkljZ�I��ijhimklblv�dhfZg-

^m��_keb��

2,3

IORWF f,d Eh]bq_kdh_�BEB��:�b�f Z 2,3
MOVF f,d I_j_kuedZ�j_]bkljZ�f Z 2,3
MOVWF f I_j_kuedZ�:�\�f 3
NOP OhehklZy�dhfZg^Z

RLF f,d K^\b]�I�\e_\h�q_j_a�i_j_ghk C 2,3
RRf f,d K^\b]�I�\ijZ\h�q_j_a�i_j_ghk C 2,3
SUBWF f,d <uqblZgb_�:�ba�f C,DC,Z 2,3
SWAPF f,d H[f_g�f_klZfb�l_ljZ^�\�f 2,3
XORWF f,d BkdexqZxs__�BEB�:�b�f Z 2,3
ADDLW k Keh`_gb_�dhgklZglu�k�:� C,DC,Z
ANDLW k Eh]bq_kdh_�B�dhgklZglu�b�: Z
IORLW k Eh]bq_kdh_�BEB�dhgklZglu�b�: Z
SUBLW k <uqblZgb_�:�ba�dhgklZglu� C,DC,Z
MOVLW k I_j_kuedZ�dhgklZglu�\�:
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Fg_fhdh^ GZa\Zgb_�dhfZg^u NeZ]b Ijb-
f_q

XORLW k BkdexqZxs__�BEB�dhgklZglu�b�: Z
OPTION AZ]jmadZ�:�\�237,21�j_]bklj 1
TRIS f AZ]jmadZ�75,6�j_]bkljZ 1

;bl�hjb_glbjh\Zggu_�dhfZg^u

Fg_fhdh^ GZa\Zgb_�dhfZg^u NeZ]b Ijb-
f_q

BCF f,d K[jhk�[blZ�\�j_]bklj_�f 2,3
BSF f,d MklZgh\dZ�[blZ�\�j_]bklj_�f 2,3
BTFSC f,b Ijhimklblv�dhfZg^m��_keb�[bl�jZ\_g��

BTFSS f,b Ijhimklblv�dhfZg^m��_keb�[bl�jZ\_g���

I_j_oh^u

Fg_fhdh^ GZa\Zgb_�dhfZg^u NeZ]b Ijb-
f_q

CALL k <uah\�ih^ijh]jZffu

CLRWDT K[jhk�:DWFKGRJ�lZcf_jZ TO,PD
GOTO k I_j_oh^�ih�Z^j_km

RETLW k <ha\jZl�ba�ih^ijh]jZffu�k�aZ]jmadhc�dhg-
klZglu�\�:

RETFIE <ha\jZl�ba�ij_ju\Zgby�

RETURN <ha\jZl�ba�ih^ijh]jZffu�

SLEEP I_j_oh^�\�j_`bf�6/((3 TO,PD
AZf_qZgby�b�ihykg_gby

Ijbf_qZgb_� ���DhfZg^u�75,6�b�237,21� �ihf_s_gu� �\� �i_j_q_gv� �dhfZg^

^ey�kh\f_klbfhklb�k�k_f_ckl\hf�3,&��&�;��Bo�bkihevah\Zgb_�g_� �j_dhf_g^m-
_lky���<�3,&��&���j_]bklju�75,6�b�237,21�^hklmigu�^ey�ql_gby�b��aZibkb��dZd

h[uqgu_�j_]bklju�k�ghf_jhf��Ij_^mij_`^Z_f��qlh�wlb�dhfZg^u�fh]ml�g_��ih^-
^_j`b\Zlvky�\�^Zevg_crbo�jZajZ[hldZo�3,&��&;;�

Ijbf_qZgb_� ��� Dh]^Z� fh^bnbpbjm_lky� j_]bklj� \\h^Z�\u\h^Z�� gZijbf_j

029)������agZq_gb_��bkihevam_fh_�^ey�fh^bnbdZpbb�kqblu\Z_lky��g_ihkj_^kl-
\_ggh��k�gh`_d�djbklZeeZ����?keb�agZq_gb_����aZs_edb����\u\h^Z����^ey����gh`db�

aZijh]jZffbjh\Zgghc�gZ�\u\h^�jZ\gh�³�´��gh�\g_rgbc�kb]gZe��gZ��wlhf��\u\h^_

³�´�ba�aZ�³gZ\ZeZ´�kgZjm`b��lh�[m^_l�kqblu\Zlvky�³�´�

Ijbf_qZgb_����?keb�hi_jZg^hf�wlhc�dhfZg^u�y\ey_lky�j_]bklj� I�� �b�� �_keb

^himklbfh��G ����lh�^_ebl_ev��_keb�hg�ih^dexq_g�d�57&&��[m^_l�h[gme_g�

Mkeh\by�k[jhkZ
<�3,&��&���kms_kl\mxl�jZaebqby�f_`^m�\ZjbZglZfb�k[jhkh\�
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1) K[jhk�ih�\dexq_gbx�iblZgby�

2) K[jhk�ih�\g_rg_fm�kb]gZem��0&/5�ijb�ghjfZevghc�jZ[hl_�

3) K[jhk�ih�\g_rg_fm�kb]gZem��0&/5�\�j_`bf_�6/((3�

4) K[jhk�ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�ijb�ghjfZevghc�jZ[h-
l_�

5) K[jhk�ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�\�j_`bf_�6/((3�

G_dhlhju_�ba�ki_p�j_]bkljh\�ijb�k[jhk_�g_�bgbpbZebabjmxlky���Hgb��bf_xl

kemqZcgh_�khklhygb_�ijb�\dexq_gbb�iblZgby�b�g_�baf_gyxlky�ijb�^jm]bo� �\b-
^Zo� k[jhkh\�� >jm]Zy� qZklv� ki_p�j_]bkljh\� bgbpbZebabjmxlky� \� ³khklhygb_

k[jhkZ´�ijb�\k_o�\b^Zo�k[jhkZ��djhf_�k[jhkZ�ih�hdhgqZgbx��aZ^_j`db��lZcf_jZ

:'7��\�j_`bf_�6/((3��Ijhklh�wlhl�k[jhk�jZkkfZljb\Z_lky�dZd��\j_f_ggZy��aZ-
^_j`dZ� �\�ghjfZevghc�jZ[hl_�� �?klv� �_s_� �g_kdhevdh� �bkdexq_gbc�� �Ijh]jZff-
guc��kq_lqbd�\k_]^Z�k[jZku\Z_lky�\�ghev������K���;blu�klZlmkZ�72��b��3'��mklZ-
gZ\eb\Zxlky�beb�k[jZku\Zxlky�\� aZ\bkbfhklb�hl�\ZjbZglZ�k[jhkZ�� �Wlb� �[blu

bkihevamxlky�ijh]jZffhc� �^ey� �hij_^_e_gby� �ijbjh^u� �k[jhkZ�� �Bo� �agZq_gby

ihke_��k[jhkZ�ijb\_^_gu�\�lZ[ebp_�

Khklhygb_�j_]bkljh\�ihke_�k[jhkZ�ij_^klZ\e_gh�\� � lZ[ebp_�� �LZf� �ijbgylu

h[hagZq_gby��X��g_�baf_gy_lky��[��g_ba\_klgh����g_�bkihegy_lky�qblZ_lky�dZd�C�C�

"���[m^_l�mklZgh\e_g�ih�hdhgqZgbx�aZibkb�\�((3520

W - xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
INDIR 00h
RTCC 01h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
PC 02h 0000 0000 PC+1 0000 0000 PC+1
STATUS 03h 0001 1xxx 0000 1uuu uuu0 0uuu 000u uuuu 0001 0uuu uuu1 0uuu
FSR 04h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
PORT A 05h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
PORT B 06h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
TRIS A 85h ---1 ---1 ---1 1111 ---u uuuu ---1 1111 ---1 1111 ---u  uuuu
TRIS B 86h 1111 1111 1111 1111 uuuu uuuu 1111 1111 1111 1111 uuuu uuuu
OPTION 81h 1111 1111 1111 1111 uuuu uuuu 1111 1111 1111 1111 uuuu uuuu
EEDATA 08h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
EEADR 09h xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu
EECON1 88h ---0 0000 ---0 ?000 ---u uuuu ---0 ?000 ---0 ?000 ---u uuuu
EECON2 89h
PCLATH 0Ah ---0 0000 ---0 0000 ---u uuuu ---0 0000 ---0 0000 ---u uuuu
INTCON 0Bh 0000 000x 0000 0000 uuuu uuuu 0000 000u 0000 0000 uuuu uuuu

:e]hjblf�k[jhkZ�ijb�\dexq_gbb�iblZgby

DjbklZee�PIC16C84�bf__l�\kljh_gguc�^_l_dlhj�\dexq_gby� �iblZgby�� �LZc-
f_j�aZimkdZ�gZqbgZ_l�kq_l�\u^_j`db�\j_f_gb�ihke_�lh]h��dZd��gZijy`_gb_��ib-
lZgby�i_j_k_deh�mjh\_gv�hdheh�����������<hevl��Ih�bkl_q_gbb�\u^_j`db� �hdheh

��fk�kqblZ_lky���qlh��gZijy`_gb_��^hklb]eh���ghfbgZeZ���b���aZimkdZ_lky���^jm]hc

lZcf_j�\u^_j`dZ�gZ�klZ[bebaZpbx�d\Zjp_\h]h�]_g_jZlhjZ�� �Ijh]jZffbjm_fuc

[bl�dhgnb]mjZpbb�iha\hey_l�jZaj_rZlv��beb��aZij_sZlv��\u^_j`dm��hl��\kljh_g-
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gh]h�lZcf_jZ�aZimkdZ��<u^_j`dZ�aZimkdZ�f_gy_lky��hl��wda_fieyjh\��djbklZeeZ�

hl�iblZgby�b�l_fi_jZlmju��Kf��oZjZdl_jbklbdb�ihklhyggh]h�lhdZ�

LZcf_j��gZ��klZ[bebaZpbx��]_g_jZlhjZ��hlkqblu\Z_l���������bfimevkZ���hl�gZ-
qZ\r_]h�jZ[hlm�]_g_jZlhjZ��KqblZ_lky���qlh��d\Zjp_\uc��]_g_jZlhj��aZ��wlh�\j_fy

\ur_e��gZ��j_`bf���Ijb��bkihevah\Zgbb��5&��]_g_jZlhjh\���\u^_j`dZ��gZ�klZ[b-
ebaZpbx�g_�ijhba\h^blky�

AZl_f�\dexqZ_lky�lZcf_j�h`b^Zgby�\g_rg_]h�k[jhkZ��0&/5��Wlh��g_h[oh^b-
fh� ^ey� l_o� kemqZ_\�� dh]^Z� lj_[m_lky� kbgojhggh� aZimklblv� \� jZ[hlm� g_kdhevdh

3,&�dhgljhee_jh\�q_j_a�h[sbc�^ey�\k_o�kb]gZe���0&/5���?keb��lZdh]h��kb]gZeZ

g_�ihklmiZ_l��lh�q_j_a�\j_fy�7RVW�\ujZ[Zlu\Z_lky��\gmlj_ggbc��kb]gZe��k[jhkZ��b

dhgljhee_j�gZqbgZ_l�oh^�ih�ijh]jZff_���<j_fy��7RVW��ijh]jZffbjm_lky��[blZfb

dhgnb]mjZpbb�\�((3520�

A^_kv�kms_kl\m_l�ijh[e_fZ��dh]^Z�9GG�gZjZklZ_l�kebrdhf�f_^e_ggh� �b� �\k_

\u^_j`db�gZ�aZimkd��Z�iblZgb_�_s_�g_�^hklb]eh�k\h_]h�fbgbfZevgh]h��agZq_gby

Vdd(PLQ�� �jZ[hlhkihkh[ghklb�� �<� �lZdbo� �kemqZyo� �j_dhf_g^m_f� � �bkihevah\Zlv
\g_rgb_�5&�p_ihqdb�^ey�k[jhkZ�ih��0&/5�

Gb`_�ijb\_^_gZ�lZdZy�p_ihqdZ

�0&/5

9GG

9VV

5�

5

&

A^_kv�fh`gh� �ijbf_gblv� �^bh^� �^ey� �[ukljh]h� �jZajy^Z� �dhg^_gkZlhjZ� �ijb

\udexq_gbb�iblZgby��J_dhf_g^m_lky�j_abklhj�5������dHF��lh]^Z�gZ��g_f��[m^_l

iZ^Zlv�g_�[he__����<��J_abklhj�����Hf� ��5�����dHf� �h]jZgbqbl� �lhd� �\� �gh`dm

/MCLR.

:DWFK�'RJ�lZcf_j
:DWFKGRJ� lZcf_j� ij_^klZ\ey_l� kh[hc� iheghklvx� g_aZ\bkbfuc� \kljh_gguc

5&�]_g_jZlhj��dhlhjuc�g_�lj_[m_l�gbdZdbo�\g_rgbo� �p_i_c�� �Hg� �[m^_l� �jZ[h-
lZlv��^Z`_�_keb�hkgh\ghc�]_g_jZlhj�hklZgh\e_g���dZd��wlh��[u\Z_l��ijb��bkiheg_-
gbb� dhfZg^u� 6/((3�� LZcf_j� \ujZ[Zlu\Z_l� kb]gZe� k[jhkZ��<ujZ[hldZ� � lZdbo

k[jhkh\�fh`_l�[ulv�aZij_s_gZ�iml_f�aZibkb�gmey�\�ki_pbZevguc�[bl�dhgnb]m-
jZpbb�:'7(��Wlm�hi_jZpbx�ijhba\h^yl�gZ�wlZi_�ijh`b]Z�fbdjhko_f�
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<u^_j`dZ�\j_f_gb�:'7
GhfbgZevgZy�\u^_j`dZ�:'7�khklZ\ey_l����fk��[_a�bkihevah\Zgby�^_ebl_ey��

HgZ�aZ\bkbl�hl� �l_fi_jZlmju�� �gZijy`_gby� �iblZgby�� �hl� �hkh[_gghkl_c� �lbih\

fbdjhko_f��?keb� lj_[mxlky�[hevrb_� aZ^_j`db�� lh� d�:'7�fh`_l� �[ulv� �ih^-
dexq_g�\kljh_gguc���^_ebl_ev���k���dhwnnbpb_glhf���^_e_gby���^h������������dhlh-
juc�ijh]jZffbjm_lky�iml_f�aZibkb�\�j_]bklj�237,21��A^_kv�fh]ml�[ulv�j_Zeb-
ah\Zgu�\u^_j`db�^h�����k_dmg^�� � � � �DhfZg^u�³&/5:'7´�b�³6/((3´�h[gmeyxl

:'7�b�^_ebl_ev��_keb�hg�ih^dexq_g�d�:'7��Wlh�aZimkdZ_l�\u^_j`dm�\j_f_gb

kgZqZeZ�b� �ij_^hl\jZsZ_l� �gZ� �g_dhlhjh_�\j_fy�\ujZ[hldm�kb]gZeZ�k[jhk��?keb

kb]gZe� k[jhkZ� hl� :'7� \k_�`_� � ijhbahr_e�� lh� h^gh\j_f_ggh� h[gmey_lky� [bl

³72´�\�j_]bklj_�klZlmkZ� �I����<� �ijbeh`_gbyo�k�\ukhdbf� �mjh\g_f� �ihf_o�� �kh-
^_j`bfh_� � j_]bkljZ� � 237,21� � ih^\_j`_gh� � k[hx��Ihwlhfm� j_]bklj� 237,21

^he`_g�h[gh\eylvky�q_j_a�jZ\gu_�ijhf_`mldb��\j_f_gb��Ke_^m_l���mq_klv����qlh

gZbom^r_c����dhf[bgZpb_c����y\ey_lky�����Vdd=PLQ��l_fi_jZlmjZ PD[�b�PD[�dh-
wnnbpb_gl�^_e_gby�^_ebl_ey���wlh�ijb\h^bl� �d� �kZfhc�[hevrhc�\u^_j`d_�\j_-
f_gb��hgZ�fh`_l�^hklb]Zlv�g_kdhevdbo�k_dmg^�

Lbiu�]_g_jZlhjh\
DjbklZeeu� �PIC16C84� �fh]ml� �jZ[hlZlv� �k� �q_lujvfy� � �lbiZfb� � �\kljh_gguo

]_g_jZlhjh\�� Ihevah\Zl_ev� fh`_l� aZijh]jZffbjh\Zlv� ^\Z� dhgnb]mjZpbhgguo

[blZ��)26&��b�)26&���^ey�\u[hjZ�h^gh]h�ba�q_luj_o�j_`bfh\��5&��/3��;7��+6�

DjbklZeeu�3,&������fh]ml�lZd`_�lZdlbjh\Zlvky�b�hl�\g_rgbo�bklhqgbdh\��=_g_-
jZlhj�� �ihkljh_gguc� �gZ� �d\Zjp_\uo� �beb� �d_jZfbq_kdbo� �j_ahgZlhjZo��lj_[m_l

i_jbh^Z�klZ[bebaZpbb�ihke_�\dexq_gby�iblZgby��>ey�wlh]h��\kljh_gguc�lZcf_j

aZimkdZ�]_g_jZlhjZ�^_j`bl�mkljhckl\h�\�khklhygbb�k[jhkZ�ijbf_jgh�����fk�ih-
ke_�lh]h���dZd��kb]gZe��gZ���0&/5��gh`d_��djbklZeeZ��^hklb]g_l��mjh\gy�eh]bq_-
kdhc� _^bgbpu�� LZdbf� h[jZahf�� \g_rgyy� p_ihqdZ� 5&� �� k\yaZggZy� k� � gh`dhc

�0&/5�\h�fgh]bo�kemqZyo�g_�lj_[m_lky�

<kljh_ggu_��]_g_jZlhju��jZ[hlhkihkh[gu���ijb���hij_^_e_gguo���ghfbgZeZo

iblZxs_]h�gZijy`_gby�

 Vdd OSC mode Max Freq

2..3 V RC

LP

2 mHz

200 kHz

3..6 V RC

XT,LP

4 mHz

200 kHz

4,5...5,5 V HS 10 MHz

<GBF:GB?���Ijb��qZklhlZo��gb`_�������d=p���\gmlj_ggbc��]_g_jZlhj��fh`_l

]_g_jbjh\Zlv�k[hcguc�bfimevk�gZ�]ZjfhgbdZo��dh]^Z�i_j_dexqZ_lky�[bl���ihj-
lZ�$��Wlh]h�g_��ijhbkoh^bl��ijb��bkihevah\Zgbb��\g_rg_]h��]_g_jZlhjZ��beb��ijb

\kljh_gghf�5&�]_g_jZlhj_�
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=_g_jZlhj�gZ�d\ZjpZo
3,&��&���;7����+6��beb����/3���lj_[mxl���ih^dexq_gby���d\Zjp_\h]h���beb�d_-

jZfbq_kdh]h�j_ahgZlhjZ�d�\u\h^Zf�26&��b�26&��

9VV

5V

&�

&�

26&�

26&�

;7$/

FZjdbjh\dZ�ke_^mxsZy�

;7�����klZg^Zjlguc��d\Zjp_\uc��]_g_jZlhj�

+6����\ukhdhqZklhlguc�d\Zjp_\uc�]_g_jZlhj�

/3�����gbadhqZklhlguc��]_g_jZlhj��^ey�wdhghfbqguo�ijbeh`_gbc�

J_abklhj��5V��fh`_l��ihlj_[h\Zlvky��^ey��]_g_jZlhjZ�³+6´��hkh[_ggh�ijb�qZk-
lhlZo�gb`_����F=p��^ey��]Zr_gby��]Zjfhgbd���Hg��lZd`_�fh`_l�ihlj_[h\Zlvky�\

j_`bf_�;7�k�j_ahgZlhjhf�lbiZ�$7�strij-cut.

<u[hj�dhg^_gkZlhjh\�^ey�d_jZfbq_kdh]h�j_ahgZlhjZ�

Lbi�]_g_jZlhjZ QZklhlZ�j_ahgZlhjZ Dhg^_gkZlhj�&� &�

XT 455 kHz

2 MHz

4 MHz

150-330 jF

20-330 jF

20-330 jF

HS 10 MHz 20-200 jF

<u[hj�dhg^_gkZlhjZ�^ey�d\Zjp_\h]h�]_g_jZlhjZ

Lbi�]_g_jZlhjZ QZklhlZ Dhg^_gkZlhj�K1 Dhg^_gkZlhj

K2

LP 32 kHz

100 kHz

30 jF

15 jF

30 -  50 jF

15 jF
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Lbi�]_g_jZlhjZ QZklhlZ Dhg^_gkZlhj�K1 Dhg^_gkZlhj

K2

200 kHz 0-15 jF 0-15 jF

XT 100 kHz

200 kHz

455 kHz

1 MHz

2 MHz

4 MHz

15-30 jF

15-30 jF

15-30 jF

15-30 jF

15 jF

15jf

200-300 jF

100-200 jF

15-100 jF

15-30 jF

15 jF

15 jF

HS 4 MHz

10 MHz

15 jF

15 jF

15 jF

15 jF

;he__� \ukhdZy� _fdhklv� [m^_l� � m\_ebqb\Zlv� � klZ[bevghklv� � ]_g_jZlhjZ�� � gh

lZd`_�[m^_l�m\_ebqb\Zlv�\j_fy�aZimkdZ��AgZq_gby�ijb\_^_gu�^ey�hjb_glbjh\db�

<� �j_`bfZo� �+6��b� �;7���qlh[u� � �ba[_`Zlv� � �]Zjfhgbd� � �fh`_l� � �ihlj_[h\Zlvky

ihke_^h\Zl_evguc�j_abklhj�Rs.

5&�]_g_jZlhj�
Dh]^Z�g_�ij_^ty\eyxlky�lj_[h\Zgby�d� �[ukljh^_ckl\bx� �b� �d� �lhqghklb� �ih

\j_f_gb��HLJ�djbklZee��gZijbf_j�3,&��&���5&��iha\hey_l�kwdhghfblv�^_gv]b

b�j_Zebah\Zlv�ijhklhc�5&

9GG

9VV

5H[W

&H[W

26&�

26&�

&ORFN2XW
)RVF��

QZklhlZ�_klv�nmgdpby�iblZxs_]h� �gZijy`_gby�� � agZq_gbc� �j_abklhjZ� �Rext,
dhg^_gkZlhjZ�&H[W�b��l_fi_jZlmju���Djhf_��lh]h���qZklhlZ��]_g_jZlhjZ��[m^_l�g_-
agZqbl_evgh�baf_gylvky�hl�iZjlbb�d�iZjlbb��GZ��qZklhlm��]_g_jZpbb��\eby_l�kh[-
kl\_ggZy��_fdhklv��dhjimkZ��djbklZeeZ���__��\ebygb_��aZf_lgh��^ey��fZeuo�agZq_-
gbc�&H[W��Gm`gh�ijbgylv�\h�\gbfZgb_�lZd`_�^j_cn�5�b�&�we_f_glh\�
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>ey�agZq_gbc�5H[W�gb`_�����dHF�]_g_jZlhj�fh`_l�jZ[hlZlv�g_klZ[bevgh�beb

g_�aZ\h^blvky��Ijb�hq_gv�[hevrbo�agZq_gbyo�5H[W���gZij�� ����FHf�� �]_g_jZlhj

klZgh\blky�qm\kl\bl_evguf�d�ihf_oZf��\eZ`ghklb�b��fhglZ`guf��ml_qdZf��lhdZ�

J_dhf_g^m_fZy�\_ebqbgZ�5H[W�gZoh^blky�f_`^m���dHF�b�����dHf��Ohly�]_g_jZ-
lhj�jZ[hlhkihkh[_g�b�ijb��hlkmlkl\bb��\g_rg_]h��dhg^_gkZlhjZ���&H[W�� �������fu

j_dhf_g^m_f�bkihevah\Zlv�_fdhklv�[he__����iN��^ey��m\_ebq_gby��klZ[bevghklb

jZ[hlu��K�fZehc�Cext��beb�\hh[s_�[_a�g__��qZklhlZ�]_g_jZlhjZ�kbevgh�aZ\bkbl�hl
fhglZ`guo�_fdhkl_c��JZa[jhk�[m^_l�l_f�[hevr_��q_f�[hevr_�\_ebqbgZ�5� �lZd

dZd�\ebygb_�lhdh\�ml_qdb�gZ�qZklhlm�5&�]_g_jZlhjZ�kbevg__�ijb�[hevrbo�5���b

q_f�f_gvr_�\_ebqbgZ�&��lZd�dZd�\�wlhf�kemqZ_� �kbevg__� �ijhy\ey_lky� �\ebygb_

fhglZ`guo�_fdhkl_c���Kb]gZe�k�qZklhlhc�]_g_jZlhjZ��^_e_gghc� �gZ� ���� �ijbkml-
kl\m_l� �gZ� �gh`d_�26&��&/.287�� �b� �fh`_l� �[ulv� �bkihevah\Zg� �^ey� � �p_e_c

l_klbjh\Zgby���beb�kbgojhgbaZpbb�^jm]bo�ko_f�

<g_rg__�\ha[m`^_gb_

26&�

26&�

hklZ\vl_
k\h[h^guf

J_]bklj�237,21
J_]bklj�237,21� �Z^j_k� ��K��^hklmi_g�^ey� �ql_gby� �b� � aZibkb� �b� �kh^_j`bl

jZaebqgu_�mijZ\eyxsb_�[blu��dhlhju_� �hij_^_eyxl� �dhgnb]mjZpbx� �ij_^_eb-
l_ey��dm^Z�hg�ih^dexq_g��d�57&&�beb�:'7��agZd�njhglZ�\g_rg_]h��ij_ju\Zgby

,17��b�\g_rg_]h�kb]gZeZ�^ey�57&&��ih^dexq_gb_�Zdlb\ghc�gZ]jmadb�gZ�ihjlm

RB.

J_]bklj�237,21��������������:^j_k���K

AgZq_gb_�ijb�\dexq_gbb�iblZgby �))+

7 6 5 4 3 2 1 0
RBPU INTEDG RTS RTE PSA PS2 PS1 PS0

gZkljhcdb�ij_^_ebl_ey

PS2-PS0 Dhwnnbpb_glu�^_e_gby�577& Dhwnnbpb_glu�^_e_gby�:'7

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
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PS2-PS0 Dhwnnbpb_glu�^_e_gby�577& Dhwnnbpb_glu�^_e_gby�:'7

011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

36$���[bl��ih^dexqZxsbc�^_ebl_ev�d

RTTC (0) ,

WDT (1).

57(��njhgl�i_j_^g_]h�kb]gZeZ�577&

���bgdj_f_gl�ih�gZjZklZxs_fm�njhglm�gZ�gh`d_�57&&�

���bgdj_f_gl�ih�kiZ^Zxs_fm�njhglm�gZ�gh`d_�57&&�

576���bklhqgbd�kb]gZeZ�^ey��57&&

���kb]gZe�hl�\gmlj_gg_]h�]_g_jZlhjZ�

���\g_rgbc�kb]gZe�gZ�gh`d_�57&&�

,17('*���njhgl�kb]gZeZ�,17

���ij_ju\Zgb_�ih�kiZ^Zxs_fm�njhglm�gZ�gh`d_�,17�

���ij_ju\Zgb_�ih�gZjZklZxs_fm�njhglm�gZ�gh`d_�,17�

�5%38���bg\_jkguc�[bl�ih^dexq_gby�Zdlb\ghc�gZ]jmadb�d�ihjlm�%

���gZ]jmadb�ih^dexq_gu�ih�Ze]hjblfm�jZ[hlu�ihjlZ�%�

���gZ]jmadb�hldexq_gu�

Ih^dexq_gby�^_ebl_ey�qZklhlu
H^bg� b� lhl� `_� \hkvfb[blguc� kq_lqbd� fh`_l� [ulv� \dexq_g� eb[h� � i_j_^

57&&�eb[h�ihke_�:DWFKGRJ�lZcf_jZ��Hlf_lbf��qlh�^_ebl_ev�jZ[hlZ_l�lhevdh�k

h^gbf�ba�wlbo�mkljhckl\��Ih\lhjy_f��_keb�^_ebl_ev�jZ[hlZ_l�k��57&&���wlh��agZ-
qbl��qlh�\�^Zgguc�fhf_gl�hg�g_�jZ[hlZ_l� k�:DWFKGRJ� lZcf_jhf� �b� �gZh[hjhl�

Ko_fm�\dexq_gby�kq_lqbdZ��kf��\�jZa^_e_�57&&�57&&`�

;blu�36$�b�36��36��\�j_]bklj_�237,21�hij_^_eyxl���k��dZdbf��mkljhckl\hf

jZ[hlZ_l�^_ebl_ev�b�gZkljhcdm�dhwnnbpb_glZ�^_e_gby�� � � � �Dh]^Z�^_ebl_ev�ih^-
dexq_g� d� 57&&�� \k_� dhfZg^u�� dhlhju_� aZibku\Zxl� \� 57&&� �gZij��� &/5)� ��

029:)����%6)���[����b�l�^���[m^ml�h[gmeylv�^_ebl_ev�� �Dh]^Z�hg�ih^dexq_g�d

:DWFKGRJ�lZcf_jm��lh�ij_^_ebl_ev�\f_kl_�k�:DWFKGRJ��lZcf_jhf�[m^_l�h[gmeylv

dhfZg^Z�&/5:'7��Kh^_j`bfh_�ij_^_ebl_ey�ijh]jZff_�g_^hklmigh�

Ih^dexq_gb_��ij_^_ebl_ey���ijh]jZffgh��mijZ\ey_fh_����Gb`_���ij_^klZ\e_g

njZ]f_gl�ijh]jZffu�i_j_dexq_gby�k�57&&�gZ�:'7
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1. MOVLW B`xx0x0xxx` �\u[jZlv� \gmlj_ggxx� kbgojhgbaZpbx� b� gh-
\h_

  �agZq_gb_�^ey�^_ebl_ey��?keb�gh\h_�agZq_gb_

�^_ebl_ey�jZ\gh

2. OPTION �C���C�beb�C���C��lh�gZ^h�\j_f_ggh�\u[jZlv

�^jm]h_�agZq_gb_�^_ebl_ey�

3. CLRF 1 �h[gmeblv�57&&�b�^_ebl_ev�

4. MOVLW B`xxxx1xxx` �\u[jZlv�:'7�� g_� baf_gyy� agZq_gby� ^_ebl_-
ey�

5. OPTION

6. CLRWDT �h[gmeblv�:'7�b�^_ebl_ev�

7. MOVLW B`xxxx1xxx` �\u[jZlv�gh\h_�agZq_gb_�^ey�^_ebl_ey�

8. OPTION

Imgdlu���b���lj_[mxlky�lhevdh�lh]^Z��dh]^Z�d�57&&�[ue�ih^dexq_g�\g_r-
gbc�bklhqgbd�bfimevkh\��Imgdlu���b�����lj_[mxlky��lh]^Z���dh]^Z��\��dhwnnbpb-
_gl�^_e_gby�gZ^h�mklZgh\blv�C���C�beb�C���C�

I_j_dexq_gb_�^_ebl_ey�k�:'7�gZ�57&&

1. CLRWDT �h[gmeblv�:'7�b�^_ebl_ev�

2. MOVLW B`xxxx0xxx` �\u[jZlv�57&&��gh\h_�agZq_gb_�^ey�^_ebl_ey

�bklhqgbd�kb]gZeZ�

3. OPTION

MdZaZggufb�ijh]jZffZfb�ke_^m_l�ihevah\Zlvky��^Z`_�_keb�:'7�aZij_s_g�

Dhgnb]mjZpbhggh_�keh\h
DjbklZee�3,&��&���bf__l�iylv�[blh\� �dhgnb]mjZpbb�� �dhlhju_� �ojZgylky� �\

((3520�b�mklZgZ\eb\Zxlky�gZ��wlZi_��ijh]jZffbjh\Zgby��djbklZeeZ���Wlb��[b-
lu�fh]ml��[ulv��aZijh]jZffbjh\Zgu���qblZ_lky��dZd��C�C���beb���hklZ\e_gu���g_aZ-
ijh]jZffbjh\Zgufb� � �qblZ_lky� � C�C�� � ^ey� � � \u[hjZ� � � ih^oh^ys_]h� � � \ZjbZglZ

dhgnb]mjZpbb�mkljhckl\Z��Wlb�[blu�jZkiheh`_gu�\��((3520��iZfylb��ih��Z^-
j_km�����K��Ihevah\Zl_ex�ke_^m_l�ihfgblv��qlh�wlhl�Z^j_k�gZoh^blky�gb`_��h[-
eZklb�dh^h\�b�g_^hklmi_g�ijh]jZff_�

Yq_cdZ�((3520�dhgnb]mjZpbb�

13             5 4 3 2 1 0 [bl�Z^j_k

CP PWRTE WDTE FOSC1 FOSC0 2007h
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)26&��)26&����[blu�\u[hjZ�lbiZ�]_g_jZlhjZ

00 /3�]_g_jZlhj

01 ;7�]_g_jZlhj

10 +6�]_g_jZlhj

11 56�]_g_jZlhj

:'7(���[bl�jZaj_r_gby�jZ[hlu�WatchDog Timer

����jZaj_r_g

����aZij_s_g

3:57(���[bl�jZaj_r_gby�\u^_j`db�\j_f_gb�ihke_�\dexq_gby�iblZgby

����\u^_j`dZ�_klv

����\u^_j`db�g_l

Bg^b\b^mZevgZy�f_ldZ
DjbklZee� � 3,&��&��� �bf__l� �q_luj_� �keh\Z�� � �jZkiheh`_ggu_� � �ih� � � Z^j_km

(����K�����K�� Hgb� ij_^gZagZq_gu� ^ey� ojZg_gby� b^_glbnbdZpbhggh]h� � dh^Z
�,'�� ihevah\Zl_ey�� � dhgljhevghc� � kmffu� � beb� � ^jm]hc� � bgnhjfZpbb�� �DZd� � b

keh\h�dhgnb]mjZpbb��hgb�fh]ml��[ulv��ijhqblZgu��beb��aZibkZgu��lhevdh��k��ih-
fhsvx�ijh]jZffZlhjZ��>hklmiZ�ih�ijh]jZff_�d�gbf�g_l�

?keb�djbklZee� �aZsbs_g�� �ihevah\Zl_ex� �j_dhf_g^m_lky� �bkihevah\Zlv� �^ey

b^_glbnbdZpbb�lhevdh�feZ^rb_�k_fv�[bl�dZ`^h]h�,'�keh\Z���Z��\��klZjrbc��[bl

aZibku\Zlv�C�C��Lh]^Z�,'�keh\Z�fh`gh��[m^_l��ijhqblZlv��^Z`_��\� �aZsbs_gghf

\ZjbZgl_�

AZsblZ�ijh]jZff�hl�kqblu\Zgby
Ijh]jZffguc�dh^��dhlhjuc�aZibkZg�\��djbklZee���fh`_l��[ulv��aZsbs_g��hl

kqblu\Zgby�ijb�ihfhsb�mklZgh\db�[blZ�aZsblu��&3���\��keh\_��dhgnb]mjZpbb��\

ghev��Kh^_j`bfh_�ijh]jZffu�g_�fh`_l�[ulv�ijhqblZgh�lZd���qlh��k��gbf��fh`gh

[ueh�[u�jZ[hlZlv��Djhf_�lh]h���ijb��mklZgh\e_gghf��[bl_��aZsblu� �klZgh\blky

g_\hafh`guf�baf_gylv�ijh]jZffm��Lh`_��hlghkblky��b��d��kh^_j`bfhfm��iZfylb

^Zgguo�((3520�

?keb�mklZgh\e_gZ�aZsblZ��lh��[bl��&3��fh`gh��kl_j_lv��lhevdh��\f_kl_��k�kh-
^_j`bfuf�djbklZeeZ��KgZqZeZ�[m^_l��kl_jlZ��((3520��ijh]jZffgZy��iZfylv��b

iZfylv�^Zgguo�b�\�ihke_^gxx�hq_j_^v�[bl�aZsblu�dh^Z�&3�

Ijh\_jdZ�djbklZeeZ�k�mklZgh\e_gghc�aZsblhc�
Ijb�kqblu\Zgbb�aZsbs_ggh]h�djbklZeeZ��ql_gb_�ex[h]h�Z^j_kZ�iZfylb��^Zkl

j_amevlZl��ihoh`bc�gZ��������;;;;;;;�^\hbqguc�dh^���]^_�;��wlh� ��beb� ��
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Qlh[u� ijh\_jblv� khojZgghklv� iZfylb� � \� � aZsbs_gghf� � djbklZee_�� � ke_^mcl_

ijZ\beZf�

• aZijh]jZffbjmcl_�b�ijh\_jvl_�jZ[hlm�bkijZ\gh]h�djbklZeeZ�

• mklZgh\bl_�aZsblm�dh^Z�ijh]jZffu�b�kqblZcl_��kh^_j`bfh_��ijh]jZffghc
iZfylb�\�nZce�wlZehg�

• ijh\_jycl_�ex[hc�aZsbs_gguc�djbklZee�iml_f�kjZ\g_gby�_]h�ijh]jZff-
ghc�iZfylb�k�kh^_j`bfuf�wlh]h�wlZehgZ�

IZfylv�^Zgguo�((3520�g_��fh`_l��[ulv��ijh\_j_gZ��ihke_��mklZgh\db��[blZ

aZsblu�

J_`bf�ihgb`_ggh]h�wg_j]hihlj_[e_gby�
<oh^�\�j_`bf�6/((3�hkms_kl\ey_lky�dhfZg^hc�6/((3��Ih�wlhc�dhfZg^_��_k-

eb�:'7�jZaj_r_g��lh�hg�k[jZku\Z_lky��b��gZqbgZ_l��kq_l��\j_f_gb���[bl��³3'´��\

j_]bklj_� klZlmkZ� �I��� k[jZku\Z_lky�� [bl� ³72´� mklZgZ\eb\Z_lky�� Z� � \kljh_gguc

]_g_jZlhj� \udexqZ_lky�� Ihjlu� \\h^Z�\u\h^Z� khojZgyxl� khklhygb_�� dhlhjh_

hgb�bf_eb�^h�\oh^Z�\�j_`bf� 6/((3�� � � � �>ey� kgb`_gby�ihlj_[ey_fh]h� lhdZ� \

wlhf�j_`bf_��gh`db��gZ��\u\h^��^he`gu�bf_lv�lZdb_�agZq_gby��qlh[u�g_�ijhl_-
dZe�lhd��f_`^m��djbklZeehf��b��\g_rgbfb�p_iyfb��Gh`db�gZ�\\h^�^he`gu�[ulv

kh_^bg_gu� \g_rgbfb� j_abklhjZfb� k� � \ukhdbf�beb� �gbadbf� � mjh\g_f�� � qlh[u

ba[_`Zlv� � � lhdh\� � �i_j_dexq_gby�� � � \uau\Z_fuo�ieZ\Zxsbfb� \ukhdhhfgufb

\oh^Zfb��Lh�`_� b� ijh� 57&&��Gh`dZ� �0&/5� ^he`gZ� � [ulv� ih^� gZijy`_gb_f

Vihmc.

<uoh^�ba�j_`bfZ�6/((3

�hkms_kl\ey_lky�\�j_amevlZl_�ke_^mxsbo�kh[ulbc�

<g_rgbc�k[jhk���bfimevk�gbadh]h�mjh\gy�gZ�gZ�gh`d_��0&/5�

K[jhk�ijb�kjZ[Zlu\Zgbb�:'7�_keb�hg�jZaj_r_g��

Ij_ju\Zgby�� �Ij_ju\Zgb_� k� gh`db� ,17�ij_ju\Zgb_� ijb� � baf_g_gbb

ihjlZ�%��ij_ju\Zgb_�ijb�aZ\_jr_gbb�aZibkb�^Zgguo�((3520��

Ijb�i_j\hf��kh[ulbb��ijhbkoh^bl��k[jhk��\k_]h��mkljhckl\Z���>\Z��^jm]bo�kh-
[ulby�ij_^iheZ]Zxl�ijh^he`_gb_�\uiheg_gby�ijh]jZffu�

;bl��³3'´��\��j_]bklj_��klZlmkZ���I�����dhlhjuc���mklZgZ\eb\Z_lky���ijb�\dexq_-
gbb��gh�h[gmey_lky��dhfZg^hc��³6/((3´���fh`_l��[ulv��bkihevah\Zg� �^ey�hij_-
^_e_gby�khklhygby�ijhp_kkhjZ��^h��³ijhkuiZgby´���beb��ijhp_kkhj��[ue��\�j_`b-
f_� ³6/((3´�]hjyqbc�klZjl���beb�[ueh�ijhklh�\udexq_gh�iblZgb_� � �oheh^guc

klZjl���;bl�³72´�iha\hey_l�hij_^_eblv�� �q_f� �[ue� �\ua\Zg� �\uoh^� �ba� �j_`bfZ

6/((3��beb�\g_rgbf�kb]gZehf�gZ�gh`d_��0&/5��beb�kjZ[Zlu\Zgb_f�:'7�

Qlh[u�mkljhckl\h�\ureh�ba�j_`bfZ�6/((3�q_j_a�ij_ju\Zgb_��wlh�ij_ju\Z-
gb_� ^he`gh� [ulv� jZaj_r_gh� mklZgh\dhc� khhl\_lkl\mxs_c� fZkdb� \� � j_]bklj_

,17&21��Ijb�\uoh^_�ba�j_`bfZ�6/((3�[m^_l�\uihegylvky�nhgh\Zy�ijh]jZffZ�
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_keb� �h[sZy�fZkdZ�aZij_sZ_l�\k_�ij_ju\Zgby� �*,( ����?keb�*,( ��� �lh� �[m^_l

\uihegylvky�ih^ijh]jZffZ�h[jZ[hldb�ij_ju\Zgbc�

FZdkbfZevgu_�agZq_gby�we_dljbq_kdbo�iZ-
jZf_ljh\
<uoh^��iZjZf_ljh\��aZ��^Zggu_��ij_^_eu��fh`_l��ijb\_klb��d��ih\j_`^_gbx

fbdjhko_fu��JZ[hlZ�djbklZeeZ�gZ�ij_^_evgh�^himklbfuo��agZq_gbyo��\��l_q_gb_

^ebl_evgh]h�\j_f_gb�ih\eby_l�gZ�_]h�gZ^_`ghklv�

Bgl_j\Ze�jZ[hqbo�l_fi_jZlmj ������������K

L_fi_jZlmjZ�ojZg_gby ������������K

GZijy`_gb_�gZ�ex[hc�gh`d_�hlghkbl_evgh�9VV��a_feb�

�bkdexqZy�9GG�b��0&/5�

-0.6 ... Vdd+0.6�<

GZijy`_gb_�9GG�hlghkbl_evgh�Vss 0 ... +7.5 V
GZijy`_gb_�gZ��0&/5�hlghkbl_evgh�Vss ����������9��Ijbf���

H[sZy�jZkk_b\Z_fZy�fhsghklv 800 P:�Ijbf���

FZdk��lhd�\�gh`dm�Vss 150 mA
FZdk��lhd�\�gh`dm�Vdd 100 mA
FZdk��lhd�\�ex[mx�gh`dm�\\h^Z +- 500 mkA
FZdk��\l_dZxsbc�lhd��ex[Zy�gh`dZ�<u\h^Z� 25 mA
FZdk��\ul_dZxsbc�lhd��ex[Zy�gh`dZ�<u\h^Z� 20 mA
FZdk��kmffZjguc�\ul_dZxsbc�lhd�^ey�\k_o�gh`_d��5: 80 mA
FZdk��kmffZjguc�\ul_dZxsbc�lhd�^ey�\k_o�gh`_d�5< 150 mA
FZdk��kmffZjguc�\l_dZxsbc�lhd�^ey�\k_o�gh`_d��5< 100 mA
Ijbf_qZgby�

1. ihegZy�jZkk_b\Z_fZy�fhsghklv�g_�^he`gZ�ij_\urZlv�����f<l�^ey�dZ`^h-
]h�dhjimkZ��JZkk_b\Z_fZy�fhsghklv�\uqbkey_lky�ih�ke_^mxs_c�nhjfme_�

 Pdis= Vdd*(Idd - CmffZ�,RK�����KmffZ� ��Vdd - Voh)*,RK����KmffZ� �Vol *
Iol)

2. ihgb`_gb_�gZijy`_gby�gZ�gh`d_��0&/5�gb`_�9VV�a_fey��\uau\Z_l�[hev-
rb_�lhdb��[he__����f:��b�fh`_l�ijb\_klb� �d� �ih\j_`^_gbx� �wlhc� �ebgbb�

Ihwlhfm��j_dhf_g^m_f�ih^Z\Zlv�kb]gZeu�gZ�gh`dm� �0&/5�q_j_a� �h]jZgb-
qb\Zxsbc��j_abklhj��������Hf�
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IZjZf_lju�ihklhyggh]h�lhdZ

OZjZdl_jbklbdb�ihklhyggh]h�lhdZ��3,&��&�����������
�>ey�dhff_jq_kdh]h��bg^mkljbZevgh]h��Z\lhfh[bevgh]h�bkiheg_gby��

JZ[hqZy�l_fi_jZlmjZ� -40 <= 7D�� ������&��^ey�Z\lhfh[bevgh]h��

-40 <= 7D�� ������&��^ey�bg^mkljbZevgh]h��

   0 <= 7D�� ������&��^ey�dhff_jq_kdh]h��

JZ[hq__�gZijy`_gb_�������������<��_keb�g_�mdZaZgh�bgZq_

IZjZf_lj Fbg Lbi FZdk _^�baf� Mkeh\by

GZijy`_gb_�iblZgby Vdd 4.0 6.0 V XT,RC,LP

Vdd 4.5 6.0 V HS
GZijy`_gby�khojZgghklb�^Zgguo

\�HAM

Vdr 1.5 V Sleej

GZijy`_gb_�gZ�gh`d_�9GG��]ZjZg-
lbjmxs__�k[jhk

Vjor Vss

Kdhjhklv�gZjZklZgby

9GG�]ZjZglbjmxsZy�k[jhk

Svdd 0.05 V/mkS

Lhd�ihlj_[e_gby Idd
Idd
Idd

1.8
35
5

4.5
70
10

mA
mkA
mA

4 MHz
32 kHz
10 MHz

Lhd�ihlj_[e_gby�\�j_`bf_�Sleej Ijd
Ijd

7
1.0

28
14

mkA
mkA

+WDT
-WDT

��������^ey�3,&��/&�����

GZijy`_gb_�iblZgby Vdd 2.0 6.0 V XT,RC,LP

Vdd 4.5 5.6 V HS
GZijy`_gby�khojZgghklb�^Zgguo

\�HAM

Vdr 1.5 V Sleej

GZijy`_gb_�gZ�gh`d_�9GG��]ZjZg-
lbjmxs__�k[jhk

Vjor Vss

Kdhjhklv�gZjZklZgby

9GG�]ZjZglbjmxsZy�k[jhk

Svdd 0.05 V/mkS

Lhd�ihlj_[e_gby Idd
Idd

1.8
15

4.5
32

mA
mkA

4 MHz
32 kHz

Lhd�ihlj_[e_gby�\�j_`bf_�Sleej Ijd
Ijd
Ijd
Ijd

3
0.4
0.4
0.4

16
7
9
TVD

mkA
mkA
mkA
mkA

4V+WDT
4V-WDT
+85C
+125C
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Kdhjhklgu_�oZjZdl_jbklbdb�
• PIC16C84-04 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

• PIC16C84-10 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

• PIC16LC84-04 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

JZ[hqb_�mkeh\by��_keb�g_�mdZaZgh�bgZq_

• jZ[hqZy�l_fi_jZlmjZ������� �Ta <= +85 C (Bg^mkljbZevgu_��

• jZ[hqZy�l_fi_jZlmjZ������� �Ta <=+125 C (:\lhfh[bevgu_��

• jZ[hqZy�l_fi_jZlmjZ������� �Ta <= +70 C (Dhff_jq_kdb_��

• JZ[hq__�gZijy`_gb_���lbibqgh_�agZq_gb_

OZjZdl_jbklbdb . Fbg Lbi� FZdk _^��baf� Mkeh\by

QZklhlZ�\g_rg_]h�&/2&.,1 Fosc DC
DC
DC
DC

2
4
10
200

MHz
MHz
MHz
kHz

RC,XT,2v
RC,XT,3v
HS (84-10)
LP

QZklhlZ�]_g_jZlhjZ Fosc DC
DC
0.1
0.1
1
DC

2
4
2
4
10
200

MHz
MHz
MHz
MHz
MHz
kHz

RC,XT,2v
RC,XT,3v
XT, >2v
XT, >3v
HS (84-10)
LP

Pbde�dhfZg^u Tcy 0.4 4/Fos
c

mkS

IZjZf_lju�\g_rg_]h�]_g_jZlhjZ

<j_fy�iheh`bl_evgh]h�b�hljbpZl_evgh]h�ihemi_jbh^Z�&/2&.,1��26&��

;7�lbi�]_g_jZlhjZ Tckhl
xt

60 ns

/3�lbi�]_g_jZlhjZ Tckhl
lj

2 mkS

+6�lbi�]_g_jZlhj Tckhl
hs

50 ns

<j_fy�gZjZklZgby�b�kiZ^Z�&/2&.,1��26&��

;7�lbi�]_g_jZlhjZ Tckr
xt

25 ns

/3�lbi�]_g_jZlhjZ Tckrl
j

50 ns

+6�lbi�]_g_jZlhjZ Tckr
hs

5 ns

>ebl_evghklv�k[jhkZ���0&/5� Tmcl 150 ns
IZjZf_lju�kb]gZeZ�gZ�\oh^_�57&&

[_a�^_ebl_ey
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OZjZdl_jbklbdb . Fbg Lbi� FZdk _^��baf� Mkeh\by

���^ebl_evghklv�³�´

���^ebl_evghklv�³�´

Ttth
Trtl

0.5 Tcy+20
0.5 Tcy+20

ns
ns

k�^_ebl_e_f

���^ebl_evghklv´�´

���^ebl_evghklv´�´

���i_jbh^�57&&

Trth
Trtl
Trtj

50
50
(Tcy+40)/N

ns
ns
ns

<u^_j`dZ�WatchDog Twdt 7 18 33 ms
<u^_j`dZ�aZimkdZ�]_g_jZlhjZ Tosc 1024

*
tosc

ms tosc-
i_jbh^

OSC1
<u^_j`dZ�lZcf_jZ�ijb�\dexq_gbb

iblZgby

Tjwr
t

28 72 132 ms

IZjZf_lju�ihjlh\

AZ^_j`dZ�njhglZ�hlghkbl_evgh

CLKOUT
Tds 0.25 Tcy+30 ns

AZ^_j`dZ�kj_aZ�hlghkbl_evgh

CLKOUT
Tdh 0 ns

<j_fy�j_Zdpbb�gZ�ij_ju\Zgb_ Tirq 20 20
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Hlebqby�dhgljhee_jZ��3,&��&��
3,&��&��� hlghkblky� d� k_f_ckl\m� DFHI� fbdjhdhgljhee_jh\�� HlebqZ_lky

l_f�qlh�bf__l�\gmlj_gg__��.�[����[bl�((3520�^ey�ijh]jZff�����[blh\u_��^Zg-
gu_� � b� �� dZgZeh\� ��[blgh]h� ZgZeh]h�pbnjh\h]h� ij_h[jZah\Zl_ey��HlebqZxlky

gbadhc��klhbfhklvx��b��\ukhdhc�ijhba\h^bl_evghklvx�

>Ze__�[m^ml�hibkZgu�hlebqby�dhgljhee_jZ�3,&��&���hl�3,&��&���

K_jby� �3,&��&����ih^oh^bl� �^ey� �rbjhdh]h� �ki_dljZ� �ijbeh`_gbc� �hl� �ko_f

\ukhdhkdhjhklgh]h� mijZ\e_gby� Z\lhfh[bevgufb�b� we_dljbq_kdbfb� ^\b]Zl_ey-
fb�^h�wdhghfbqguo�m^Ze_gguo�ijb_fhi_j_^Zlqbdh\��ihdZau\Zxsbo�ijb[hjh\

b��k\yaguo�ijhp_kkhjh\��GZebqb_�:PI�kms_kl\_ggh�m\_ebqb\Z_l�kn_jm�ijbf_-
g_gby�^Zggh]h�dhgljhee_jZ�

♦ jZ[hqZy�qZklhlZ ��=p ���F=p��fbg�����gk�pbde�dhfZg^u��

♦ q_luj_�bklhqgbdZ�ij_ju\Zgby�

• \g_rgbc�\oh^�,17�

• i_j_iheg_gb_�lZcf_jZ�57&&�

• ij_ju\Zgb_�ijb�baf_g_gbb�kb]gZeh\�gZ�ebgbyo�ihjlZ�%�

• ij_ju\Zgb_� ijb� aZ\_jr_gbb� ZgZeh]h�pbnjh\h]h� ij_h[jZah\Z-
gby�

I_jbn_jby�b�<\h^�<u\h^��

♦ fh^mev�:PI�

♦ ��fmevlbie_dkbjm_fuo�ZgZeh]h\uo�\oh^Z��ih^kh_^bg_gguo�d�h^ghfm
:PI�k�mkljhckl\hf�\u[hjdb�ojZg_gby��M<O��

♦ mkljhckl\h�\u[hjdb�ojZg_gby�

♦ \j_fy�ij_h[jZah\Zgby������fdk�gZ�dZgZe�

♦ ij_h[jZah\Zgb_�k�ih]j_rghklvx���/6%�

♦ \oh^�^ey�\g_rg_]h�hihjgh]h�gZijy`_gby�Vref (Vref<=Vdd);

♦ ^bZiZahg�\oh^guo�kb]gZeh\�hl��9VV�^h�Vref.

Tbiu�dhjimkh\�b�bkiheg_gbc
H[hagZq_gby�dhjimkh\�^ey�djbklZeeh\�3,&��&����Lbi�dhjimkZ�mdZau\Z_lky�\

FZjdbjh\d_�ijb�aZdZa_�fbdjhko_f��DhjimkZ�[u\Zxl�lhevdh�k����<u\h^Zfb�

3',3���H[uqguc�ieZklfZkkh\uc�^\mojy^guc�dhjimk���Bkihevam_lky��^ey��273

(3520�\_jkbc�djbklZeeh\�
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62,&���FZeh]Z[Zjblguc�',3�dhjimk�^ey�fhglZ`Z�gZ�ih\_joghklv

:,1'2:('�&(5',3����d_jZfbq_kdbc�dhjimk��k�hdghf��bkihevam_lky�^ey�hl-
eZ^db�

MZjdbjh\dZ�ijb�aZdZa_

H[hagZq_gb_�fbdjhko_f�kdeZ^u\Z_lky�ba�ke_^mxsbo�ihe_c�

Nbjf�ghf_j�QZklhlZ�]_g_jZlhjZ�L_fi_j�^bZiZahg�Dhjimk�Ijbf_q

Nbjf�ghf_j� : PIC16C71 ^bZiZahg�Vdd  4...6 V;

PIC16LC71 ^bZiZahg�Vdd  3...6 V;

QZklhlZ�]_g_jZlhjZ�� 04 ---> 4 mHz   ([hevrbgkl\h���F=p��ijb[hjh\�jZ
[hlZ_l�^h����F=p.!);

16 ---> 16 mHz.

L_fi_jZlmjguc�^bZiZahg�[u\Z_l�

- hl��K���^h������K�

I hl���K��^h������K�

E hl���K��^h������K�

Dhjimk�h[hagZqZ_lky�

3�������h[uqguc�ieZklfZkkh\uc�',3�

SO    -300 mil SOIC;

-:�����&(5',3�k�hdghf�

IJBF?JU�

PIC16C71-04/P - 4 P+]��dhff_jq_kdh_�bkiheg_gb_�\�3',3�dhjimk_���
ghjf�^bZiZahg�Vdd;

PIC16LC71-04I/SO - 4 P+]��bkiheg_gb_� ^ey� ijhfure_gghklb�� jZkrb-
j_g guc�^bZiZahg�iblZgby��dhjimk 62,&�

PIC16C71-10E/P ��bkiheg_gb_�^ey�Z\lhfh[be_c�����P+]��3',3��ghjf.
ib lZgb_�
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KljmdlmjgZy�ko_fZ��3,&��&��

(3520
SURJUDP

0(025<
����[��

:7�57&&
3UHVFDOOHU

3&
���ELW

$/8
:�UHJ�6WDWXV

6WDFN��
���

6WDFN��

75,6�%

3RUW�5%��5%�
��ELW

75,6�$

3RUW�5$��5$�
��ELW

&RQILJXUDWLRQ�(3520

:DWFK'RJ
7LPHU

2SWLRQ�5HJ�

2VFLOODWRU
7LPLQJ�	
&RQWURO

$'&
��DQDORJ
FKDQHOV

57&&

5HJLVWHU�ILOH

6OHHS

2VF��6HOHFW

'LVDEOH

57&&
SLQ

26&�

26&�

0&/5

5%

5$

��ELW
'DWD�%XV

JZa\h^dZ�gh`_d
NmgdpbhgZevgh_��gZagZq_gb_���\u\h^h\� � �kf.”H[hagZq_gby� � �<u\h^h\´���beb

Kljmdlmjgmx�Ko_fm��Lbiu�dhjimkh\�3',3�b�^j��kf��³DhjimkZ´�

GZagZq_gb_�gh`_d
H[hagZq_gby�gh`_d�b�bo�nmgdpbhgZevgh_�gZagZq_gb_

H[hagZq_gb_ GhjfZevguc�j_`bf J_`bf�aZibkb�(3520

RA0 - RA2.AIN0-AIN2 >\mgZijZ\e_ggu_�ebgbb

\\h^Z�\u\h^Z�:gZeh]h\u_

RA2/AIN2
RA3/AIN3/Vref

RA4/RTCC
MCLR

Vss
RBO/INT

RB1
RB2
RB3

 RA1/AIN1
 RA0/AIN0
 OSC1/CLKIN
 OSC2/CLKOUT
 Vdd
 RB7
 RB6
 RB5
RB4

1                    18

PIC16C71

9                     10
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H[hagZq_gb_ GhjfZevguc�j_`bf J_`bf�aZibkb�(3520

\oh^u��DZd�pbnjh\u_�\oh-
^u�bf_xl�mjh\gb�LLE

RA3/AIN3/Vref >\mgZijZ\e_ggu_�ebgbb

\\h^Z�\u\h^Z�:gZeh]h\u_

\oh^u��DZd�pbnjh\u_�\oh-
^u�bf_xl�mjh\gb�LLE

RA4/RTCC <oh^�q_j_a�ljb]]_j�RfbllZ�

Gh`dZ�ihjlZ�\\h^Z�\u\h^Z�k

hldjuluf�klhdhf��beb�\oh^

qZklhlu�^ey�lZcf_-
jZ�kq_lqbdZ�57&&

RB0/INT >\mgZijZ\e_ggZy�ebgby

ihjlZ�\\h^Z��\u\h^Z�beb

\g_rgbc�\oh^�ij_ju\Zgby

Mjh\gb�LLE

RB1 - RB5 >\mgZijZ\e_ggu_�ebgbb

\\h^Z��\u\h^Z��Mjh\gb�LLE

RB6 >\mgZijZ\e_ggu_�ebgbb

\\h^Z��\u\h^Z��Mjh\gb�LLE�

<oh^�lZdlh\hc�qZklhlu�^ey

EEPROM
RB7 >\mgZijZ\e_ggu_�ebgbb

\\h^Z��\u\h^Z��Mjh\gb�LLE�

<oh^�\uoh^�((3520�^Zg-
guo�

MCLR/Vjj Gbadbc�mjh\_gv�gZ�wlhf

\oh^_�]_g_jbjm_l�kb]gZe

k[jhkZ�^ey�dhgljhee_jZ�

:dlb\guc�gbadbc�

K[jhk�dhgljhee_jZ�>ey�j_-
`bfZ�((3520��ih^Zlv

Vjj.

OSC1/CLKIN >ey�ih^dexq_gby�d\ZjpZ�

5&�beb�\oh^�\g_rg_c�lZd-
lh\hc�qZklhlu

OSC2/CLKOUT =_g_jZlhj���\uoh^�lZdlh\hc

qZklhlu�\�j_`bf_�5&�]_g_-
jZlhjZ��\�hklZevguo�kemqZyo

��^ey�ih^de�d\Zjp

Vdd GZijy`_gb_�iblZgby GZijy`_gb_�iblZgby

Vss H[sbc�a_fey� H[sbc

H[ahj�j_]bkljh\�b�HAM
H[eZklv�HAM�hj]Zgbah\ZgZ�dZd�����o����D�yq_cdZf�HAM�fh`gh��Z^j_kh\Zlvky

ijyfh�beb�dhk\_ggh��q_j_a�j_]bklj�mdZaZl_ev�)65����K���Wlh�lZd`_��hlghkblky�b

d�((3520�iZfylb�^Zgguo�dhgklZgl�

Page 0 Page 1

00 Indirect add. 80
01 RTCC OPTION 81
02 PCL 82
03 STATUS 83
04 FSR 84
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Page 0 Page 1

05 PORT A TRISA 85
06 PORT B TRISB 86
07 87
08 ADCON0 ADCON1 88
09 ADRES ADRES 89
0A PCLATH 8A
0B INTCON 8B
0C
2F

���j_]bkljh\�h[s_]h�gZagZq_gby

���lh`_

8C
AF

30
7F

g_�kms_kl\m_l B0
FF

Hj]ZgbaZpby�ij_ju\Zgbc
Ij_ju\Zgby�\�3,&��&���fh]ml�[ulv�hl�q_luj_o�bklhqgbdh\�

\g_rg__�ij_ju\Zgb_�k�gh`db�5%��,17�

ij_ju\Zgb_�hl�i_j_iheg_gby�kq_lqbdZ�lZcf_jZ�57&&�

ij_ju\Zgb_�ih�hdhgqZgbb��ZgZeh]h�pbnjh\h]h�ij_h[jZah\Zgby�

ij_ju\Zgb_�hl�baf_g_gby�kb]gZeh\�gZ�gh`dZo�ihjlZ��5%����!�

<k_�ij_ju\Zgby�bf_xl� h^bg�b� lhl�`_� � \_dlhj�Z^j_k� � �� � ����K�� �H^gZdh�� � \

mijZ\eyxs_f�j_]bklj_�ij_ju\Zgbc��,17&21��aZibku\Z_lky����hl��dZdh]h��bf_g-
gh�bklhqgbdZ� �ihklmibe� � �aZijhk� � �ij_ju\Zgby�� � �AZibku\Z_lky� � �khhl\_lkl\mx-
sbf�[blhf�neZ]hf��LZdh_�ij_ju\Zgb_�fh`_l�[ulv� aZfZkdbjh\Zgh� � bg^b\b^m-
Zevgh��beb�h[sbf�[blhf��?^bgkl\_gguf�bkdexq_gb_f�y\ey_lky�ij_ju\Zgb_�ih

dhgpm�ZgZeh]h�pbnjh\h]h�ij_h[jZah\Zgby��Wlhl�neZ]��$',)�gZoh^blky�\�^jm]hf

j_]bklj_�$'&21�

J_]bklj�aZijhkh\�b�fZkhd

MijZ\eyxsbc�j_]bklj�ij_ju\Zgbc�b�_]h�[blu

:^j_k���%K��AgZq_gb_�ijb�k[jhk_���������0000

GIE ADIE RTIE INIE RBIE RTIF INTF RBIF

5%,)����NeZ]�ij_ju\Zgby�hl�baf_g_gby�gZ�ihjlm�5%�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�kb]gZe�gZ�\oh^_�5%����!�baf_gy_lky�

NeZ]�k[jZku\Z_lky�ijh]jZffguf�kihkh[hf�

,17)����NeZ]�ij_ju\Zgby�,17�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�gZ�gh`d_�,17�ihy\ey_lky�kb]gZe�hl
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\g_rg_]h�bklhqgbdZ�ij_ju\Zgby��K[jZku\Z_lky�ijh]jZffguf� kihkh-
[hf�

57,)����NeZ]�ij_ju\Zgby�hl�i_j_iheg_gby�57&&�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�57&&�i_j_ihegy_lky�

NeZ]�k[jZku\Z_lky�ijh]jZffguf�kihkh[hf�

5%,(�����;bl�jZaj_r_gby�aZij_s_gby�5%,)�ij_ju\Zgby�

5%,(� �����aZij_sZ_l�5%,(�ij_ju\Zgb_�

5%,(� �����jZaj_rZ_l�5%,(�ij_ju\Zgb_�

,17(����;bl�jZaj_r_gby�aZij_s_gby�,17�ij_ju\Zgby�

,17(� �����aZij_sZ_l�,17�ij_ju\Zgb_�

,17(� �����jZaj_rZ_l�,17�ij_ju\Zgb_�

57,(�;bl�jZaj_r_gby�aZij_s_gby�57,)�ij_ju\Zgby�

57,(� �����aZij_sZ_l�57,(�ij_ju\Zgb_�

57,(� �����jZaj_rZ_l�57,(�ij_ju\Zgb_�

$',(����;bl�jZaj_r_gby�aZij_s_gby��ij_ju\Zgby��hl�:PI�

$',(� �����aZij_sZ_l�$',)�ij_ju\Zgb_�

$',(� �����jZaj_rZ_l�$',)�ij_ju\Zgb_�

*,(���;bl�jZaj_r_gby�aZij_s_gby�\k_o�ij_ju\Zgbc�

*,(� �����aZij_sZ_l�ij_ju\Zgby�

*,(� �����jZaj_rZ_l�ij_ju\Zgby�

Hg�k[jZku\Z_lky�Z\lhfZlbq_kdb�ijb�ke_^mxsbo�h[klhyl_evkl\Zo�

ih�\dexq_gbx�iblZgby�

ih�\g_rg_fm�kb]gZem��0&/5�ijb�ghjfZevghc�jZ[hl_�

ih�\g_rg_fm�kb]gZem��0&/5�\�j_`bf_�6/((3�

ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�ijb�ghjfZevghc�jZ[hl_�

ih�hdhgqZgbx�aZ^_j`db�lZcf_jZ�:'7�\�j_`bf_�6/((3�

Ij_ju\Zgb_�hl�:PI

NeZ]�aZijhkZ�ij_ju\Zgby��$',)��ih�hdhgqZgbb�ZgZeh]h�pbnjh\h]h�ij_h[jZ-
ah\Zgby�mklZgZ\eb\Z_lky�ih�hdhgqZgbb��ij_h[jZah\Zgby�

K[jhk�aZijhkZ�$',)���^_eh�ijh]jZffu�h[jZ[hldb�
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H[ahj�j_]bkljh\�ihjlh\
DjbklZee�bf__l�^\Z�ihjlZ����[bl�ihjl�5$�b���[bl��ihjl��5%��k��ih[blh\hc�bg^b-
\b^mZevghc�gZkljhcdhc�gZ�\\h^�beb�gZ�\u\h^�

Ko_fZ�ebgbb�ihjlZ�$
Ihjl�:� �� wlh� � ihjl� �rbjbghc� � �� � [bl�� � khhl\_lkl\mxsb_� � gh`db� � djbklZeeZ

5$����!��Ebgbb�5$����!�^\mgZijZ\e_ggu_���Z� �ebgby� �5$����\uoh^� �k� �hldju-
luf�klhdhf��:^j_k�j_]bkljZ�ihjlZ�:� ����K��Hlghkysbcky� �d� �ihjlm� �:� �mijZ\-
eyxsbc�j_]bklj�75,6$�jZkiheh`_g��gZ��i_j\hc��kljZgbp_��j_]bkljh\��ih��Z^j_km

��K��75,6$����!� �� wlh� �j_]bklj� �rbjbghc� � �� �[bl�� �?keb� �[bl� �mijZ\eyxs_]h

75,6$�j_]bkljZ��bf__l��agZq_gb_���_^bgbpZ����lh���khhl\_lkl\mxsZy���ebgby���[m-
^_l�mklZgZ\eb\Zlvky�gZ�\\h^��Ghev�i_j_dexqZ_l�ebgbx� �gZ� �\u\h^� �b� �h^gh\j_-
f_ggh�\u\h^bl�gZ�g__�kh^_j`bfh_��khhl\_lkl\mxs_]h��j_]bkljZ��aZs_edb���Gb-
`_��^ZgZ�ko_fZ�ihjlh\�5$���5$�

'

&�������4

'

&�������4

$1'

:5�3RUW

hl�:�j_]�

<u\h^
ihjlZ

AZs_edZ�^ey�[blZ�^Zgguo

hl�rbgu�^Zgguo

h^bg�ba�[blh\�75,6�j_]�

gZ�rbgm

5'�3RUW

aZs_edZ�gZ�\oh^

5'�75,6

UHVHW

9GG

9VV

ih�dhfZg^_�75,6

4�������'

&ON

$�'
DQDORJ
08;

<u\h^�ihjlZ�5$��bf__l�kljmdlmjm��ZgZeh]bqgmx�3,&��&���aZ�l_f�bkdexq_gb_f�

qlh�hlkmlkl\m_l�khhl\_lkl\mxsbc�[bl�\�j_]bklj_�75,6��ihwlhfm��ijb�bkihevah-
\Zgbb�^Zggh]h�\u\h^y�^ey�\\h^Z��ke_^m_l�ij_^\Zjbl_evgh�aZibkZlv�\�g_]h�³�´�
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GZa\Zgb_�gh`db # Nmgdpby�gh`db >jm]b_�nmgdpbb

PA0 0 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb

LLE�

:gZeh]h\uc�\oh^

dZgZeZ��

PA1 1 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb

LLE�

:gZeh]h\uc�\oh^

dZgZeZ��

PA2 2 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb

LLE�

:gZeh]h\uc�\oh^

dZgZeZ��

PA3 3 Ihjl�\\h^Z�\u\h^Z�<oh^gu_�mjh\gb

LLE��

:gZeh]h\uc�\oh^

dZgZeZ���beb�\oh^

\g_rg_]h�hihj-
gh]h�gZijy`_gby

PA4/RT 4 Ihjl�\\h^Z�\u\h^Z�<uoh^�hldjuluc

dhee_dlhj�<oh^���ljb]]_j�RfbllZ�

<oh^�\g_rg_]h

lZdlh\h]h�kb]gZ-
eZ�^ey�57&&

<u\h^u�ihjlZ�5%�gbq_f�g_�hlebqZxlky�hl�3,&��&���

:gZeh]h�pbnjh\hc�ij_h[jZah\Zl_ev��:PI��
Fh^mev�:PI� kh^_j`bl� q_luj_� \oh^guo� ZgZeh]h\uo� dZgZeZ��fmevlbie_dkb-

jm_fuo�gZh^gm�ko_fm�\u[hjdb�ojZg_gby�b�^Ze__�gZ�:PI��Hihjgh_�gZijy`_gb_

ihklmiZ_l�ba\g_�q_j_a�gh`dm�5$��$,1��9UHI�beb�nhjfbjm_lky�\gmljb�djbklZeeZ

ba�Vdd.

Ij_h[jZah\Zl_ev� bkihevam_l� ijbgpbi� ihke_^h\Zl_evgh]h� ijb[eb`_gby�� �� �

[blh\uc� j_amevlZl� ij_h[jZah\Zgby� ihf_sZ_lky� \� j_]bklj� $'5(6

���K��Ij_h[jZah\Zgby� bgbpbbjmxlky� mklZgh\dhc� mijZ\eyxs_]h� [blZ

�*2�'21(��\�j_]bklj_�$'&21��>h�gZqZeZ�ij_h[jZah\Zgby�^he`_g�[ulv�\u[jZg

gm`guc�dZgZe�b�h[_ki_q_gh�^hklZlhqgh_�\j_fy�^ey�aZ\_jr_gby�\u[hjdb��<j_fy

ij_h[jZah\Zgby� _klv� nmgdpby� i_jbh^Z� ]_g_jZlhjZ�� � FbgbfZevgh� \hafh`gh_

\j_fy�ij_h[jZah\Zgby����fdk��<�dhgp_�ij_h[jZah\Zgby�[bl�*2�'21(�hqbsZ_l-
ky�b�Zdlb\bjm_lky�ij_ju\Zgb_��Hrb[dZ�ij_h[jZah\Zgby�g_�ij_\urZ_l������/6%

^ey�Vdd=5.12�<�b�Vref = 9GG��JZaj_r_gb_�b�lhqghklv�mf_gvrZxlky��dh]^Z�Vref
f_gvr_�Vdd.

LZdlbjh\Zgb_�:PI�
:PI�jZ[hlZ_l�hl�k\h_]h�kh[kl\_ggh]h�lZdlh\h]h�]_g_jZlhjZ�beb�hl�]_g_jZlh-

jZ�26&���dZd�ihdZaZgh�Z�ke_^mxs_c�lZ[ebp_�

MijZ\eyxsbc�[bl

DCS1,ADCS0
AZ^_j`dZ��^he`gZ�[ulv�!�

mkS)
00 2 tosc
01 8tosc
10 32 tosc
11 trc (2..6 mkS, 4 mkS

tyj.)
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<j_fy�ij_h[jZah\Zgby�dZ`^h]h�[blZ�aZgbfZ_l�h^bgZdh\uc�bgl_j\Ze��H[s__

\j_fy�baf_j_gby�����bgl_j\Zeh\��KZf�bgl_j\Ze�^he`_g�[ulv�g_�f_g__��fdk��GZ

gbadbo�qZklhlZo�fh`_l�[ulv�\u[jZg�5&�]_g_jZlhj��H^gZdh�_]h�qZklhlZ�kms_kl-
\_ggh�aZ\bkbl�hl�gZijy`_gby�iblZgby��l_fi_jZlmju�b�^jm]bo�iZjZf_ljh\� ��i_-
jbh^�hl���^h���fdk��ghfbgZe�����fdk��

MijZ\eyxsbc�j_]bklj�b�j_]bklj�klZlmkZ�:PI

(ADCON0)
J_]bklj�$'&21���������������:^j_k���K�AgZq_gb_�ijb�\dexq_gbb�iblZgby ���+

7 6 5 4 3 2 1 0
ADCS1 ADCS0 CHS1 CHS0 GO/DONE ADIF ADON

$'21����<dexq_gb_�:PI�

$'21� ����:PI�g_�jZ[hlZ_l�b�g_�ihlj_[ey_l�lhdZ�

$'21� ����:PI�jZ[hlZ_l�b�aZgye�ebgbb�,2

$',)��NeZ]� ij_ju\Zgby� ih� hdhgqZgbx� ZgZeh]h�pbnjh\h]h� ij_h[jZah\Z-
gby�

NeZ]�mklZgZ\eb\Z_lky��dh]^Z�ij_h[jZah\Zgb_�aZdhgq_gh�

NeZ]�k[jZku\Z_lky�ijh]jZffgh�

*2��'21(��Wlhl�[bl�^he`_g�[ulv�mklZgh\e_g��qlh[u�gZqZehkv�ij_h[jZah-
\Zgbb�Hg�Z\lhfZlbq_kdb� k[jZku\Z_lky�ZiiZjZlguf� kihkh[hf��dh]^Z�ij_-
h[jZah\Zgb_�aZdZgqb\Z_lky�

&+6���&+6����<u[hj�ZgZeh]h\h]h�dZgZeZ�

CH1,CH0 �����dZgZe�����$,10)

�����dZgZe�����$,1��

�����dZgZe�����$,1��

�����dZgZe�����$,1��

$'&6���$'&6���<u[hj�qZklhlu�ij_h[jZah\Zgby�

ADCS0,ADCS0 00:  Fosc/2

01: Fosc/8

10: Fosc/32

11: I5&��qZklhlZ�hl�kh[kl\_ggh]h��5&�]_g_jZlhjZ�
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�Ih^dexq_gb_�ZgZeh]h\uo�\oh^h\
Ihevah\Zl_ev�^he`_g�mklZgh\blv�j_]bklj�$&21��lZd��qlh[u�ebgbb�ZgZeh]h-

\uo� kb]gZeh\� [ueb� kdhgnb]mjbjh\Zgu� dZd� ZgZeh]h\u_� \oh^u��LZd� dZd� ebgbb

ZgZeh]h\uo� kb]gZeh\� aZiZjZee_e_gu� k� pbnjh\ufb� \uoh^Zfb�� dhlhju_� bf_xl

^bh^u�aZsblu��ih^dexq_ggu_�d�9GG�b�d�9VV�\�h[jZlghf�gZijZ\e_gbb��lh�\oh^-
ghc�ZgZeh]h\uc�kb]gZe�^he`_g�[m^_l�h]jZgbqb\Zlvky�wlbfb�agZq_gbyfb��bgh]^Z

k�m\_ebq_gb_f�lhdZ�\�gh`dm��Qlh[u�ba[_`Zlv�ih\j_`^_gbc�\oh^guo�p_i_c��j_-
dhf_g^m_lky�bf_lv�ihke_^h\Zl_evguc�h]jZgbqb\Zxsbc�j_abklhj�g_�f_g__� ���

Hf�

>ey�bklhqgbdh\�kb]gZeZ��\uoh^gh_�khijhlb\e_gb_�g_�^he`gh�[ulv�[hevr_���

dHf��Lh]^Z�fZdkbfZevgZy�ih]j_rghklv��\ua\ZggZy�lhdhf�ml_qdb��khklZ\ey_l���

5 f<�beb���������/6%�ijb�Vdd=9UHI ��<�����dHf�
��fd:����>jm]Zy�ijbqbgZ�h]-
jZgbq_gby� fZdkbfZevgh]h� \uoh^gh]h� khijhlb\e_gby� bklhqgbdZ� kb]gZeZ� �� wlh

lj_[h\Zgb_� d� aZihfbgZgbx� \oh^gh]h� kb]gZeZ� gZ� ki_pbZevghf� dhg^_gkZlhj_� \

ko_f_�\u[hjdb�ojZg_gby�

>ey�kgb`_gby�rmfZ�bgh]^Z�^h[Z\eyxl�\g_rgbc�5&�nbevlj��B�\�wlhf�kemqZ_

agZq_gb_�5�^he`gh�[ulv� lZdbf��qlh[u� kmffZjgZy�\_ebqbgZ� khijhlb\e_gby�g_

ij_\hkoh^beZ����dHf��Ex[hc�\g_rgbc�dhfihg_gl��ih^dexqZ_fuc�d�ZgZeh]h\h-
fm�\oh^m���[m^v�lh�dhg^_gkZlhj�beb�klZ[bebljhg����^he`_g�bf_lv�hq_gv�g_[hev-
rhc�lhd�ml_qdb�

MijZ\eyxsbc�j_]bklj�:PI��$'&21��

J_]bklj�$'&21���������������:^j_k���K

7 6 5 4 3 2 1 0
PCFG1 PCFG0

3&)*�� � 3&)*�� � �� ;blu�� dhlhju_� hij_^_eyxl� dhgnb]mjZpbx� gh`_d� 5$�� �

RA3:

PCFG1,
PCFG0

RA0,RA1 RA2 RA3 Vref

00 ZgZeh]h\u_�\oh^u ZgZeh]h\uc�\oh^ ZgZeh]h\uc�\oh^ Vdd
01 ZgZeh]h\u_�\oh^u ZgZeh]h\uc�\oh^ \oh^�hihjgh]h�gZ-

ijy`_gby

RA3

10 ZgZeh]h\u_�\oh^u pbnjh\hc�\oh^ pbnjh\hc�\oh^ Vdd
11 pbnjh\u_�\oh^u�� pbnjh\hc�\oh^ pbnjh\hc�\oh^

Nmgdpbhgbjh\Zgb_�:PI�\�j_`bf_��6/((3

Ijb�\oh^_�\�j_`bf�Sleej�ke_^m_l�k[jhkblv�[bl�$'21�\�j_]�$'&21��qlh[u
mf_gvrblv�ihlj_[e_gb_�lhdZ��?keb�:PI�gZoh^beky�\�ijhp_kk_�ij_h[jZah\Zgby

��k�bkihevah\Zgb_f�5&�]_g_jZlhjZ���lh�ij_h[jZah\Zgb_�[m^_l�aZ\_jr_gh�ijyfh�\

j_`bf_�Sleej��NeZ]��ij_ju\Zgby�$',)�[m^_l�\a\_^_g�b�djbklZee�[m^_l�\u\_^_g
ba�j_`bfZ�6/((3��_keb�neZ]�jZaj_r_gby�ij_ju\Zgby�$',(�jZg__�[ue�mklZgh\-
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e_g��Ijb�lZdhf�j_`bf_�baf_j_gby�hlkmlkl\mxl�bfimevkgu_�ihf_ob�b�h[_ki_qb-
\Z_lky�fZdkbfZevgh�\hafh`gZy�lhqghklv�ij_h[jZah\Zgby��qlh�ihe_agh�gZ�\ukh-
dbo�lZdlh\uo�qZklhlZo�

?keb�j_`bf�6/((3�bgbpbZebabjm_lky�\h�\j_fy�ij_h[jZah\Zgby��dhlhjh_�bk-
ihevam_l� \gmlj_ggbc� ]_g_jZlhj�� dZd� bklhqgbd� lZdlbjh\Zgby� �� ij_h[jZah\Zgb_

[m^_l�ij_j\Zgh���<�wlhf�kemqZ_�ihevah\Zl_ev�^he`_g�i_j_aZimklblv�:PI�ihke_

\uoh^Z�ba�Sleej��gZqZ\�k�ih\lhjghc�\u[hjdb�^Zgguo�
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FZdkbfZevgu_�agZq_gby�we_dljbq_kdbo
�iZjZf_ljh\

<uoh^��iZjZf_ljh\��aZ��^Zggu_��ij_^_eu��fh`_l��ijb\_klb��d��ih\j_`^_gbx

fbdjhko_fu��JZ[hlZ�djbklZeeZ�gZ�ij_^_evgh�^himklbfuo��agZq_gbyo��\��l_q_gb_

^ebl_evgh]h�\j_f_gb�ih\eby_l�gZ�_]h�gZ^_`ghklv�

Bgl_j\Ze�jZ[hqbo�l_fi_jZlmj �����������K

L_fi_jZlmjZ�ojZg_gby ������������K��æ

GZijy`_gb_�gZ�ex[hc�gh`d_�hlghkbl_evgh�Vss��a_feb���bkdex-
qZy�Vdd�b��0&/5�

-0.6...Vdd +0.6V

GZijy`_gb_�9GG�hlghkbl_evgh�Vss 0 ... +7.5V
GZijy`_gb_�gZ��0&/5�hlghkbl_evgh�Vss �������9��Ijbf���

H[sZy�jZkk_b\Z_fZy�fhsghklv ���P:��Ijbf���

FZdk��lhd�\�gh`dm�Vss ����f:

FZdk��lhd�\�gh`dm�Vdd ����f:

FZdk��lhd�\�ex[mx�gh`dm�\\h^Z +- 500 mkA
FZdk��\l_dZxsbc�lhd��ex[Zy�gh`dZ�<u\h^Z� 25 mA
FZdk��\ul_dZxsbc�lhd��ex[Zy�gh`dZ�<u\h^Z� 20 mA
FZdk��kmffZjguc�\ul_dZxsbc�lhd�^ey�\k_o�gh`_d�ihjlZB: 80 mA
FZdk��kmffZjguc�\ul_dZxsbc�lhd�^ey�\k_o�gh`_d�ihjlZB< 150 mA
FZdk��kmffZjguc�\l_dZxsbc�lhd�^ey�\k_o�gh`_d�ihjlZB: 50 mA
FZdk��kmffZjguc�\l_dZxsbc�lhd�^ey�\k_o�gh`_d�ihjlZB< 100 mA
Ijbf_qZgby�

1. IhegZy�jZkk_b\Z_fZy�fhsghklv�g_�^he`gZ�ij_\urZlv�����f<l�^ey�dZ`^h-
]h�dhjimkZ��JZkk_b\Z_fZy�fhsghklv�\uqbkey_lky�ih�ke_^mxs_c�nhjfme_�

Pdis= Vdd*(Idd - CmffZ�,RK�����KmffZ� ��Vdd - Voh)*,RK���� �KmffZ� �Vol *
Iol)

2. Ihgb`_gb_�gZijy`_gby�gZ�gh`d_��0&/5�gb`_�9VV�a_fey��\uau\Z_l

[hevrb_�lhdb��[he__����f:��b�fh`_l�ijb\_klb��d��ih\j_`^_gbx��wlhc��eb-
gbb���Ihwlhfm��j_dhf_g^m_f�ih^Z\Zlv�kb]gZeu�gZ�gh`dm��0&/5�q_j_a��h]-
jZgbqb\Zxsbc��j_abklhj��������Hf�
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IZjZf_lju�ihklhyggh]h�lhdZ

OZjZdl_jbklbdb�ihklhyggh]h�lhdZ��3,&��&�����������
�>ey�dhff_jq_kdh]h��bg^mkljbZevgh]h��Z\lhfh[bevgh]h�bkiheg_gby��

JZ[hqZy�l_fi_jZlmjZ� -40 <= 7D�� ������&��^ey�Z\lhfh[bevgh]h�

 40 <= Ta�� ������&��^ey�bg^mkljbZevgh]h���� �Ta <=
+ ����&��^ey�dhff_jq_kdh]h�

JZ[hq__�gZijy`_gb_�������������<��_keb�g_�mdZaZgh�bgZq_

IZjZf_lj Fbg Lbi FZdk _^�baf� Mkeh\by

GZijy`_gb_�iblZgby Vdd 4.0 6.0 V XT,RC,LP

Vdd 4.5 5.5 V HS
GZijy`_gby�khojZgghklb�^Zgguo

\�HAM

Vdr 1.5 V Sleej

GZijy`_gb_�gZ�gh`d_�9GG��]Z-
jZglbjmxs__�k[jhk

Vjor Vss

Kdhjhklv�gZjZklZgby

9GG�]ZjZglbjmxsZy�k[jhk

Svdd 0.05 V/mkS

Lhd�ihlj_[e_gby Idd
Idd
Idd

1.8
35
9

3.3
70
20

mA
mkA
mA

4 MHz
32 kHz
16 MHz

Lhd�ihlj_[e_gby�\�j_`bf_�Sleej Ijd
Ijd

7
1.0

28
14

mkA
mkA

+WDT
-WDT

��������^ey�3,&��/&�����

GZijy`_gb_�iblZgby Vdd 3.0 6.0 V XT,RC,LP

Vdd 4.5 5.5 V HS
GZijy`_gby�khojZgghklb�^Zgguo

\�HAM

Vdr 1.5 V Sleej

GZijy`_gb_�gZ�gh`d_�9GG��]Z-
jZglbjmxs__�k[jhk

Vjor Vss

Kdhjhklv�gZjZklZgby

9GG�]ZjZglbjmxsZy�k[jhk

Svdd 0.05 V/mkS

Lhd�ihlj_[e_gby Idd
Idd

1.8
15

3.3
32

mA
mkA

4 MHz
32 kHz

Lhd�ihlj_[e_gby�\�j_`bf_�Sleej Ijd
Ijd
Ijd
Ijd

5
0.6
0.6
0.6

20
9
12
16

mkA
mkA
mkA
mkA

4V+WDT
4V-WDT
+85C
+125C
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Kdhjhklgu_�oZjZdl_jbklbdb�
PIC16C71-04 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

PIC16C71-16 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

PIC16LC71-04 (Dhff_jq_kdb_�Bg^mkljbZevgu_�:\lhfh[bevgu_��

JZ[hqb_�mkeh\by��_keb�g_�mdZaZgh�bgZq_

JZ[hqZy�l_fi_jZlmjZ������� �Ta <= +85 C (Bg^mkljbZevgu_��

JZ[hqZy�l_fi_jZlmjZ������� �Ta <=+125 C (:\lhfh[bevgu_��

JZ[hqZy�l_fi_jZlmjZ������� �Ta <= +70 C (Dhff_jq_kdb_��

JZ[hq__�gZijy`_gb_���lbibqgh_�agZq_gb_

OZjZdl_jbklbdb Fbg Lbi� FZdk ?^��baf� Mkeh\by

QZklhlZ�\g_rg_]h

CLOCKIN
Fosc DC

DC
DC
DC

4
4
16
200

MHz
MHz
MHz
kHz

RC,XT,
RC,XT,
HS (71-16)
LP

QZklhlZ�]_g_jZlhjZ Fosc DC
0.1
1
1
DC

4
4
4
16
200

MHz
MHz
MHz
MHz
kHz

RC,
XT,
XT,
HS (71-16)
LP

Pbde�dhfZg^u Tcy 0.25 4/Fosc mkS
IZjZf_lju�\g_rg_]h�]_g_jZlhjZ

<j_fy�iheh`bl_evgh]h�b�hljbpZl_evgh]h�ihemi_jbh^Z�&/2&.,1��26&��

;7�lbi�]_g_jZlhjZ Tckhlxt 50 ns
/3�lbi�]_g_jZlhjZ Tckhllj 2.5 mkS
+6�lbi�]_g_jZlhj Tckhlhs 20 ns
<j_fy�gZjZklZgby�b�kiZ^Z�&/2&.,1��26&��

;7�lbi�]_g_jZlhjZ Tckrxt 25 ns
/3�lbi�]_g_jZlhjZ Tckrlj 50 ns
+6�lbi�]_g_jZlhjZ Tckrhs 25 ns

>ebl_evghklv�k[jhkZ

(/MCLR)
Tmcl 200 ns

IZjZf_lju�kb]gZeZ�gZ�\oh^_�57&&

[_a�^_ebl_ey

���^ebl_evghklv�³�´

���^ebl_evghklv�³�´

Ttth
Trtl

0.5 Tcy+20
0.5 Tcy+20

ns
ns

k�^_ebl_e_f

���^ebl_evghklv´�´

���^ebl_evghklv´�´

���i_jbh^�57&&

Trth
Trtl
Trtj

10
10
(Tcy+40)/N

ns
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OZjZdl_jbklbdb Fbg Lbi� FZdk ?^��baf� Mkeh\by

<u^_j`dZ�WatchDog Twdt 7 18 33 ms
<u^_j`dZ�aZimkdZ�]_g_jZ-
lhjZ

Tosc 1024*
tosc

ms WRVF�i_jbh^�26&�

<u^_j`dZ�lZcf_jZ�ijb

\dexq_gbb�iblZgby

Tjwrt 28 72 132 ms

IZjZf_lju�ihjlh\

AZ^_j`dZ�njhglZ�hlghkb-
l_evgh�&/.287

Tds 0.25 Tcy+30 ns

AZ^_j`dZ�kj_aZ�hlghkb-
l_evgh�&/.287

Tdh 0 ns

OZjZdl_jbklbdb�ZgZeh]h�pbnjh\h]h
ij_h[jZah\Zl_ey
PIC16C71-04, -10, -16

OZjZdl_jbklbdb Fbg Lbi� FZdk ?^��baf� Mkeh\by

JZaj_r_gb_ 8 [bl Vref=Vdd=5.12V
Bgl_]jZevgZy�hrb[dZ <1LSB Vref=Vdd=5.12V
>bnn_j_gpbZevgZy�hrb[-
dZ

<1LSB Vref=Vdd=5.12V

Hrb[dZ�rdZeu <1LSB Vref=Vdd=5.12V
Hrb[dZ�kf_s_gby <1LSB Vref=Vdd=5.12V
Fhghlhgghklv ]ZjZglbjh\Zgh

Hihjgh_�gZijy`_gb_ Vref 3.0 Vdd+0.
3

V

GZijy`_gb_�ZgZeh]h\h]h

\oh^Z

Vain Vss-
0.3

V

J_dhf_g^m_fh_�khijhlb\-
e_gb_�bklhqgbdZ�\oh^gh]h

kb]gZeZ

Zain 10 kOm

I_jbh^�kbgojhgbaZpbb tad

2.0

2t
8t
32t
4.0 6.0

mkS
mkS
mkS
mkS

<j_fy�ij_h[jZah\Zgby��g_

\dexqZy�\j_f_gb�\u[hj-
db�ojZg_gby�

Tcnv 10tad

<j_fy�\u[hjdb Tsmj 5 mkS
Lhd�:PI��Vdd) Iad 180 mkA
Lhd�BHG��Vref) Iref 1

40
mA
mkA

Ijb�aZjy^_

\�hkl. \j_fy
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PIC16LC71-04

OZjZdl_jbklbdb Fbg Lbi� FZdk _^��baf� Mkeh\by

JZaj_r_gb_ 8 [bl Vref=Vdd=3V
Bgl_]jZevgZy�hrb[dZ <2LSB Vref=Vdd=3V
>bnn_j_gpbZevgZy�hrb[-
dZ

<2LSB Vref=Vdd=3V

Hrb[dZ�rdZeu <2LSB Vref=Vdd=3V
Hrb[dZ�kf_s_gby <2LSB Vref=Vdd=3V
Fhghlhgghklv ]ZjZglbjh\Zgh

Hihjgh_�gZijy`_gb_ Vref 3.0 Vdd+0.
3

V

GZijy`_gb_�ZgZeh]h\h]h

\oh^Z

Vain Vss-
0.3

V

J_dhf_g^m_fh_�khijhlb\-
e_gb_�bklhqgbdZ�\oh^gh]h

kb]gZeZ

Zain 10 kOm

I_jbh^�kbgojhgbaZpbb tad

3.0

2t
8t
32t
6.0 9.0

mkS
mkS
mkS
mkS

<j_fy�ij_h[jZah\Zgby��g_

\dexqZy�\j_f_gb�\u[hj-
db�ojZg_gby�

Tcnv 10tad

<j_fy�\u[hjdb Tsmj 5 mkS
Lhd�:PI��Vdd) Iad 90 mkA
Lhd�BHG��Vref) Iref 1

10
mA
mkA

Ijb�aZjy^_

\�hkl. \j_fy
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>jm]b_�dhgljhee_ju

Ihfbfh� jZkkfhlj_gguo� fbdjhdhgljhee_jh\�� kms_kl\mxl� b� ^jm]b_� fbdjh-
ko_fu�k_jbb�3,&�

K_jby�3,&��&�[���kZfZy�klZjZy�k_jby��hl�K���hlebqZ_lky����[blgufb�dhfZg-
^Zfb��hlkmlkl\b_f�kbkl_fu�ij_ju\Zgbc��Ijbf_gylv�\�gZklhys__�\j_fy�\jy^eb

p_e_khh[jZagh��jZa\_�qlh�lhevdh�[eZ]h^Zjy�__�gbadhc�p_g_�

Fbdjhko_fZ� 3,&��&��� ��g_qlh�kj_^g__�f_`^m�K���b�K���� �Lhqg__�kdZaZlv� �

wlh� ���y� [_a� :PI�� Gh\u_� k_jbb� &��� b� K��� �� ��� F=p�� fbdjhko_fu� \� ���

\u\h^ghuo�dhjimkZo��k�[hevrbf�dhebq_kl\hf� lZcf_jh\��ihjlh\�\\h^Z�\u\h^Z�

gZebqb_f�6ODYH�3RUW��RBF�b�,
2
&��ihjlh\�Zkbgojhgguo�b�kbgojhgguo�ihke_^h-

\Zl_evguo�i_j_kuehd����dZgZeh\���[bl�:PI� �^ey�K�����[hevrbf�h[t_fhf�ijh-
]jZffghc�b�hi_jZlb\ghc�iZfylb� Ih^jh[g__�h�K���b�K���fu�jZkkdZ`_f��\�ke_-
^mxsbo�\uimkdZo�

<ukhdhijhba\h^bl_evguc� fbdjhdhgljhee_j� 3,&��&��� �� fbdjhko_fZ� ke_-
^mxs_]h�ihdhe_gby�\�k_jbb�3,&��jZ[hlZxsZy�gZ�qZklhlZo�^h����F=p�\�j_`bf_

fbdjhdhgljhee_jZ�beb�fbdjhijhp_kkhjZ�

<uimkdZxlky�lZd`_�³Ajjlication Sjecific Standar Products” (ASSP�� � ��]hlh-
\u_� dhgljhee_ju�� GZijbf_j�� 07$������ �� TrueGaude Intelligent Battary
Management, MTA41110 - PS/2 Mouse & 7UDFNEDOO�&RQWUROOHU��b�^jm]b_�

H[eZklb�ijbf_g_gby

1. ��Ij_^\Zjbl_evgZy�h[jZ[hldZ�kb]gZeh\�

2. ��M^Ze_ggu_�^Zlqbdb�k�i_j_^Zq_c�bgnhjfZpbb�\�ihke_^h\Zl_evghf�dh^_�

3. ��Ijb[hju�k�[ZlZj_cguf�iblZgb_f�

4. ��Mkljhckl\Z��[hevrmx�qZklv�\j_f_gb�gZoh^ysb_ky�\�^_`mjghf�j_`bf_�

5. ��Kbkl_fu�fhgblhjbg]Z�ijhp_kkh\�

6. ��F_^bpbgkdb_�ijb[hju�b�^Zlqbdb�

7. ��MijZ\e_gb_�^\b]Zl_eyfb�ihklhyggh]h�lhdZ�

8. ��K_j\hfhlhju��jme_\u_�fZrbgdb�kbkl_f�ijhihjpbhgZevgh]h�mijZ\e_gby�

9.   Fbdjhihlj_[eyxsb_�dhgljhee_ju�

10. �Bgl_ee_dlmZevgu_�maeu�kbkl_f�ijhfure_gghc�Z\lhfZlbdb�

11. �AZf_gZ�maeh\�gZ�³`_kldhc�eh]bd_´�

12. � :iiZjZlgu_� kbkl_fu� aZsblu� ^hklmiZ� �dexq_\u_� aZ]emrdb�� dhgljhevgu_

dZjlhqdb�b�l�i���

13. �Kbkl_fu�hojZgghc�kb]gZebaZpbb�b�gZ[ex^_gby�

14. �Kbkl_fu�[_kijh\h^gh]h�^bklZgpbhggh]h�mijZ\e_gby���\�l�q��k�kZfhh[mq_gb-

_f��
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15. �<kljh_ggu_�kbkl_fu�mijZ\e_gby�[ulh\ufb�we_dljhijb[hjZfb��we_dljh^j_-

eb��mlx]b��iue_khku��we_dljhdZfbgu�b�ijhqb_��

16. �<kljh_ggu_� kbkl_fu� mijZ\e_gby� [ulh\ufb� jZ^bhijb[hjZfb� �l_e_\bahju�

fZ]gblhnhgu��Z\lhhl\_lqbdb�b�l�^����

17. ��<kljh_ggu_�kbkl_fu�mijZ\e_gby�hj]l_ogbdhc��l_e_nhgu��nZdku��kdZg_ju��

18. ��Kj_^kl\Z�k\yab��fbgb�:LK��]_g_jZlhju�b�^Zlqbdb�lhgZevgh]h�gZ[hjZ��khlh-

\u_�l_e_nhgu�b�jZ^bhklZgpbb��

19. ��<kljh_ggu_�kbkl_fu�Z\lhfZlbdb�b�^bZ]ghklbdb�Z\lhfh[be_c�

20. ��Dhgljhebjmxsb_�ijb[hju�\�wg_j]_lbd_��jZkoh^hf_lju��kq_lqbdb�Zdlb\ghc

b�j_Zdlb\ghc�fhsghklb��baf_jbl_eb�qZklhlu�b�nZau��l_jfhj_]meylhju��

21. � �Bgl_ee_dlmZevgZy�dhgljhevgh�baf_jbl_evgZy� ZiiZjZlmjZ�� ]_g_jZlhju� kb]-

gZeh\�

22. ��I_jbn_jbcgu_�mkljhckl\Z��^ey�\uqbkebl_evghc�l_ogbdb��fh^_fu��ij_h[jZ-

ah\Zl_eb�bgl_jn_ckh\��

Ih^^_j`dZ�jZajZ[hldb
Ba�jZkijhkljZgy_fuo�nbjfhc�0LFURFKLj�kj_^kl\�jZajZ[hldb��hkgh\gufb

y\eyxlky�

♦ PICMASTER ²<kljZb\Z_fuc��wfmeylhj�j_Zevgh]h�\j_f_gb�

♦ PRO MATE ²Mgb\_jkZevguc�ijh]jZffZlhj�

♦ PICSTART ²�>_r_\uc�ijh]jZffZlhj�^ey�jZajZ[hlqbdZ

H[s_^hklmigu_�kj_^kl\Z�

♦ MPASM ²�FZdjhZkk_f[e_j�

♦ MPSIM ²�Ijh]jZffguc�wfmeylhj�hleZ^qbd�

♦ ijhkl_crb_�ijh]jZffZlhju�^ey�K���>w\b^Z�LZclZ�b�>hgZ�FZd�D_gab�

Ba�ba\_klguo�\�KG=�kj_^kl\�jZajZ[hldb�

♦ Pro Cheaj ²� mgb\_jkZevguc� ijh]jZffZ-
lhj�ijhba\h^kl\h� MEMEC %$/7,&�Jb]Z�

♦ PICLAB-16 ²�ijh]jZffZlhj�K�����������������[[���[[�

�ijhba\h^kl\h� ³DX-ComjOH[HV�/WG�´�� ]�
OZjvdh\�

♦ jicPROG+ ²�ijh]jZffZlhj�^ey�3,&��&[[��,QWHO�0&6����

Amtel  AT89xx, 27xx,28Fxx,24xx,93xx. Ijhba\h^
kl\h�nbjfu��NBLHG��]��Fhkd\Z�
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♦ jicDesigner ²�iZd_l�bgkljmf_glZevguo�kj_^kl\�jZajZ[hldb��nbjfZ�NBLHG�

]�Fhkd\Z�

♦ PIC-PROTO  ²�mgb\_jkZevgZy�fZd_lgZy�ieZlZ�^ey�&������kh�\kljh_gghc�i_-
jbn_jb_c�b�fhglZ`ghc�ahghc��Ijhba\h^kl\h�³DX-Comjlexes, /WG�´��]��OZjv-
dh\�


